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Yale University School ofMedicine
Associations Between Psychosocial Stress and Pregnancy Outcome: A Pilot Study.
Silvia M. Abularach, DepartnentofObstetrics andGynecology, YaleUniversity School
ofMedicine, New Haven, Connecticut
The purpose of this study was to describe the associations that exist between psychosocial
stressors and the outcome ofpregnancy and to review the currently available literature on psy-
chosocial stress, social support, andrelatedmatters.
The study population consisted of one hundred sixty-one women who delivered a singleton
live birth at Yale New Haven Hospital. These women were University service patients of both
low- and high-risk who received prenatal care at the Women's Center and at the High Risk
Obstetrics Clinic.
An exhaustive literature review was conducted to explore the issues of psychosocial stress,
support, and the outcome ofpregnancy. The medical records ofwomen who delivered singleton
infants at Yale-New Haven Hospital were reviewed for sociodemographic variables, prenatal
care history, obstetric history, medical complications, psychosocial stressors, and pregnancy out-
come. Clinical features were categorized and analyzed vis-a-vis the infant birthweight, which
was utilized as areliable reflection ofthe outcome ofthe pregnancy. Additionally, the adequacy
of obstetric care, as exemplified by both medical attention and social service intervention, was
determined and analyzed. Statistical analysis involved the use of Chi-square and t-tests; multi-
variate analysis wasperformed using general linearmodels.
Medical complications, psychosocial stressors, and cocaine abuse were found to be important
variables with regard to their potential effects on the outcome ofpregnancy, as reflected by their
statistically significant associations with lower birthweight. Medical complications were found
to account for 4.1% of the variation in birthweight (p < 0.0088), cocaine abuse for 2.4% of the
variation (p < 0.0432), and psychosocial stressors for 2.1% of the variation. Further analysis
revealed that the truly striking associations are found in the synergistic effects that these vari-
ables have on infant birthweight. A clear trend was established, whereby the presence of more
than two complicating stressors or factors was associated with a significantly higher rate of low
birthweight: 8.6% of the infants born to mothers with no or at most one factor of low birth-
weight, whereas 27.5% of the infants bom to women with two factors, and 33.3% of those bom
to women with all three factors in question were found to be of low birthweight. As such, this
model was found to account for 93.5% ofthe variation inbirthweight. In addition to this, analy-
sis of the care received revealed that it was inadequate in several respects, with 7.7% of the
patients being unregistered at delivery, 12.4% receiving no care until the last trimester ofpreg-
nancy, and only 50.9% receiving care during the first trimester. Similarly, regarding social ser-
vice intervention, only 6.2% of the women studied received care during the first trimester and
60.9% receivedno intervention at all.
Medical complications, psychosocial stressors, and cocaine abuse are important variables in
the prediction ofpregnancy outcome, as reflected by infant birthweight. Several areas ofobstet-
ric care provision in the Women's Center and Yale-New Haven Hospital demand prompt atten-
tion andrectification.
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The Use ofTissue Impedance Measurements to Differentiate Neural Tissues.
Anthony Adrignolo, III. (Sponsored by Greg McCarthy and Dennis Spencer.) Section of
Neurosurgery, Department ofSurgery, YaleUniversity School ofMedicine, New Haven,
Connecticut
The goal of this work is to demonstrate that tissue impedance measurements can provide an
efficient and convenient method ofdifferentiating neural tissues such as white matter, grey mat-
ter, and tumor. This method will form the basis ofa system that can be used to determine the tis-
sue in whichneurosurgical instruments, such as biopsy probes and depth electrodes, are placed.
A computer system and signal generator created and programmed by the author were used to
make the impedance measurements. The tissue used to test the hypothesis was obtained during
neurosurgical cases performed at YaleNew Haven Hospital. The majority of tissue was obtained
from temporal lobectomy cases with tissue from two tumor resections (an oligodendroglioma
and aganglioglioma) also providing tissue.
The tissue was obtained immediately after resection and impedance measurements were made
using a computer system adjacent to the operating room. A micromanipulator was used to place
the electrode into the tissue. The tissue was sectioned after the impedance measurements were
made to determine the types oftissue along the electrodepath.
White and grey matter from each specimen were distinguished by both magnitude and phase,
with average magnitude and phase being statistically different by t-test (p < 0.05). The
impedance of the oligodendroglioma was significantly different from both white and grey mat-
ter, with p < 0.05 by t-test. The impedance of white matter and grey matter varied from speci-
men to specimen, but the trends remained stable with white matter having a lower impedance
than grey matter. The difference in the size and amount of time needed to resect the tissue may
be causes ofthe inter-tissue variability in impedance measurements.
These results have encouraged further tests on more tumor resections. In vivo animal studies
will be performed to furtherrefine the method.
Digital Image Analysis ofOptic Nerve Head Structure as a Diagnostic Test for Early
Glaucoma. Albert Assad andJoseph Caprioli. DepartmentofOphthalmology and Visual
Science, YaleUniversity School ofMedicine, New Haven, Connecticut
This study investigated the usefulness of computerized optic nerve head pallor and texture
measurements as diagnostic tests for early glaucoma. We developed a computer-based technique
to quantify optic nerve head pallor from videographically acquired digitized optic nerve images.
Corresponding pixel values from images obtained under 540 nm (green) and 640 nm (red) light
with a videographic fundus camera were used to quantify optic nerve head pallor. A pallor den-
sity histogram was calculated for each eye, and contained values between 0 (red) to 1 (white). A
measure ofthe distribution width ofthe histogramprovidedpallor measurements standardized to
the measurements of the large veins of the disc. A database of one eye each of44 normal con-
trols and 70 patients with early open-angle glaucoma was used to test the measurements. These
standardized pallor measurements did not perform better than absolute pallor measurements to
discriminate between normal (NL) and glaucomatous (GL) eyes. The sensitivity and specificity
of standardized pallor measurements (49% and 57%, respectively) were not as good as those for
stereoscopic measurements of disc rim area in the same database (70% and 73%). Pallor mea-
surements ofthis type do not appear to be sensitive or specific indicators ofearly glaucoma.
Analysis of texture has been used to quantitatively describe digitized satellite photographs and
to discriminate between different terrestrial surfaces. We applied this approach to optic nerve
head imaging and tested its ability to detect early glaucoma. Four textural parameters were cal-
culated for each image: angular-second-moment, contrast, correlation, and entropy. The hypoth-
esized physical characteristics are based on nearest-neighbor gray-tone spatial-dependence
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matrices. Angular second-moment measures image homogeneity, contrast measures local varia-
tion, correlation measures linearity, and entropy increases with the complexity and disorder of
the image. Using the same database ofpatients, textural measurements also did notperform well
in discriminating NL from GL optic nerve heads. Although the results were not statistically sig-
nificant, image texture of the temporal halfofthe discs discriminated better betweenNL and GL
than those of the nasal half. The textural measurements had lower diagnostic precision, defined
as the proportion ofeyes correctly diagnosed as having NL or GLvisual fields, than stereoscop-
ic measures ofdisc rim area in the same database. The correlation between rim area and texture,
however, was low (r = 0.185), which suggests this new parametermightbe used to detectunique
information about the optic nerve. Future work will evaluate the ability of these approaches to
follow glaucomatous optic nerve changes over time.
Norepinephrine Activates Potassium Conductance in Neurons ofthe Turtle Cerebral
Cortex. Kevin J. Blanton and Arnold R. Kriegstein. Section ofNeuroanatomy, Yale
University School ofMedicine, New Haven, Connecticut
Whole-cell voltage and current clamp recordings were obtained from cortical neurons of the
pond turtle, Pseudemysscripta elegans, in order to determine the effects ofnorepinephrine (NE)
within the cerebral cortex. NE induced an outward current in 50% of pyramidal neurons. This
current had areversal potential of-88.3 ± 7.2pA at-40 mV. The ionic dependence and pharma-
cological analyses are both consistent with alpha-2 adrenergic receptor stimulation. Inhibitionof
Nat dependent action potentials with TTX did not diminish the NE-induced Kt conductance,
indicating that NE acts directly on the post-synaptic neuron.
In addition to effects on post-synaptic conductance, NE dramatically decreased the amplitude
of spontaneous inhibitory post-synaptic currents (IPSCs) in 55% of pyramidal neurons. The
decrease in spontaneous IPSCs was observed both in those neurons which exhibited an increase
in Kt conductance in response to NE administration (81%) and in those which did not (33%).
Thus, NE modulates pyramidal neuronexcitability bothdirectly by activating apost-synaptic Kt
conductance and indirectlybydecreasing spontaneous IPSCs.
Effects ofChronic Hypoxia and Intrauterine Growth Retardation on Glucose
Transporter Isoform mRNA Levels in Fetal and Neonatal Rats. Michael A. Brown,
Joseph B. Warshaw, and Gabriel G. Haddad. Section ofRespiratory Medicine,
Department ofPediatrics, YaleUniversity School ofMedicine, New Haven, Connecticut
Cells display a wide range of tolerance to the stresses of hypoxia and ischemia. Cultured
Clone 9 rat hepatocyte cells exhibit abiphasicresponse to the inhibition ofoxidative metabolism
in vitro that is clearly adaptive; this response involves the rapid stimulation of glycolytic flux
without increases in glucose transporter expression in the first 0-2 hr of inhibition followed by
significant increases in glucose transporter mRNA transcription after 8-12 hr of inhibition.
Studies in native tissues have not characterized an adaptive response to hypoxia like that seen in
cultured cells. We wished to see if transcription of mRNA for the glucose transporter isoforms
(1-4) similarly increase. Neonatal and fetal Sprague-Dawley rats were placed under isobaric
hypoxia (FiO2 8-9%) for thirty days in the neonatal period (P1-P30) and throughout the gesta-
tional period (E1O-E-19) to simulate chronic hypoxia. Since ischemia is a distinctly different
cellular stimulus than hypoxia, uterine artery ligation was performed to simulate intrauterine
growth retardation (IUGR) during gestational period (E17-E21). Northem blot analysis was per-
formed on total cellular RNA isolated from brain, liver, skeletal muscle, cardiac muscle, and
diaphragm. A single 2.8 kb band was identified by the rat GLUT 2 probe in liver and diaphragm
samples in all study groups. No change in GLUT 2 mRNA levels was detected in in utero
hypoxia or IUGR study groups. GLUT 2 mRNA levels were clearly suppressed in response to
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hypoxia in the neonatal study group. The rat GLUT 4probe identified a 2.8 kb band correspond-
ing to the GLUT 4 mRNA transcript in IUGR and neonatal study groups. In the neonatal tissues
ofskeletalmuscle, diaphragm, and cardiac muscle no differences in GLUT4 mRNA levels were
discernable. These data do not indicate that native tissues react to chronic hypoxia with an
increase in glucose transporter expression like that seen in cultured cells hepatocytes and
myocytes. In addition, cellularresponse to chronichypoxiainvivo, is tissue specific andglucose
transporter isoform specific. Additional studies involving the GLUT 1 and GLUT 3 isoforms
andhypoxia are currently inprogress.
The Application ofthe APACHE II Prognostic Scoring System to HIV-Positive
Patients in the Medical Intensive Care Unit. Michael C. Brown. (Sponsored by
William B. Crede.) Department ofInternal Medicine, YaleUniversity School of
Medicine, New Haven, Connecticut
In order to evaluate the accuracy of the Acute Physiology and Chronic Health Evaluation
(APACHE) II prognostic scoring system when applied to critically ill patients infected with
human inumunodeficiency virus (HIV) (with or without the acquired immunodeficiency syn-
drome (AIDS), weretrospectively reviewed the medical records ofall HIV-positivepatients who
were discharged from the Yale-New Haven Hospital Medical Intensive Care Unit (MICU)
between October 1, 1986 and September 30, 1991. Recorded clinical and laboratory data,
including variables needed for APACHE II scoring, were collected. Patients were assigned to
disease categories using pre-determined algorithms when documented clinical decision-making
was unclear. Records from 161 separate MICU dischargedpatients met the criteria for the study.
APACHE II greatly underestimated the mortality among patients with pneumonia (n = 44)
(28.5% estimated (E) vs 50.0%o observed (0), p <0.005). In the group ofpatients with pneumo-
nia, APACHE II accurately predicted mortality in patients with Pneumocystis carinii pneumonia
(n = 26) (28.2% (E) vs 34.6% (0) but underestimated mortality in patients with pneumonia of
other or unknown etiology (n = 18) (28.9% (E) vs 72.2% (0), p < 0.005). In all other patients
(patients withoutpneumonia) (n = 1 17), APACHE II correctly estimated mortality (38.1% (E) vs
41.9% (0). In patients admitted to the MICU with a diagnosis of infection (pneumonia or sep-
sis), a total lymphocyte count (TLC) < 200 was a strong predictor of mortality. In all other
patients (without pneumonia or sepsis), TLC was not associated with outcome. Based on these
results, we concluded that the APACHE II prognostic scoring system is an effective method of
stratifying a general HIV-positive MICU patient population in respect to in-hospital mortality,
but it is not accurate when applied to a significant proportion of our population, HIV-positive
patients with pneumonia, particularly non-Pneumocystis carinii pneumonia. The reason of
APACHE II's underestimation ofmortality is multifactorial. It is likely to be due, at leastpartial-
ly, to (1) absence of adequate risk adjustment for severity of immunologic suppression; (2) lack
ofprecisely defined decision-making algorithms to aid in the assignment of disease categories,
and (3) a significant proportion of HIV-positive patients with pneumonia of unknown etiology
who may be uniquely resistant to treatment. The use of TLC as an additional risk factor may
improve predictive accuracy ofICU risk adjustment models for use in HIVpositive patients with
diagnoses ofinfection.
Mutational Analysis ofthe MHC Class II Molecule Delineates Important Contact
Sites for Antigen: SelfMHC and non-SelfMHC Recognition by a T-Cell Receptor.
Adina R. Chelouche and Charles A. Janeway, Jr. DepartmentofImmunobiology, Yale
University School ofMedicine, New Haven, Connecticut
TheT-cell receptorrecognizes antigen in the formofapeptide fragment bound in the cleftofa
particular major histocompatibility (MHC) molecule. Because a given MHC molecule can bind
only a limited number of suitable peptides, its stucture is highly polymorphic. MHC polymor-
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phic residues affect peptide binding andT-cell recognition such that a given T-cell can only rec-
ognize a particular peptide bound to a particular MHC molecule. This specificity conferred by
the MHC molecule is known as MHC restriction. Moreover, T-cells recognize foreign variants
of MHC molecules in a phenomenon called alloreactivity, the response to allogeneic MHC
molecules. To study polymorphic residues of the MHC molecule which are key for both MHC
restriction and alloreactivity, we have used a cloned T-cell line, D10.G4.1 (DIO), which is spe-
cific for apeptide ofconalbumin (CA) bound to the selfI-AkMHC molecule and alloreactive to
several other allelic variants of I-A. Using mutational analysis, nonself residues were tested in
the I-Ak background to see which are both necessary and sufficient to induce the alloresponse
and which simply destroy antigen presentation. Other mutants which contain I-Ak residues in
the I-Ab background were studied to further localize critical residues for D10's alloresponse.
Finally, we examined a set of recombinant MHC molecules containing combinations of poly-
morphic subregions of the alpha and beta chains from theI-Ak, I-Ad and I-Ab molecules. It can
be seen that mutations ofpolymorphic residues on the a helical regions of both the Aa and Ab
chains are important in antigen:self MHC recognition whereas those tested on the floor of the
molecule, composed ofbetapleated sheet ofthe Aachain did not affect this response. Similarly,
residues on the floor of the antigen binding site that were examined were not critical for D10
allostimulation. These studies delineate a footprint that is similar but not identical for D10
recognition ofAg:selfMHC andnon-selfMHC.
Elevated APO CIII Gene Expression in Diabetic Mice: Correlation with Changes in
Plasma Triglyceride Levels. May C. Chen. (Sponsoredby Howard Rasmussen, Todd
Leff, andJan L. Breslow.) DepartnentofInternal Medicine, Yale University School of
Medicine, New Haven Connecticut
Apolipoprotein CHI is alipid binding polypeptide synthesized primarily by the liver. It serves
as a structural component ofvery low density lipoproteins and chylomicrons particles which are
the major transporters of triglycerides in plasma. Ithas been well estabished through transgenic
animal models which overexpress apo CII and subsequently develop hypertriglyceridemia [1],
as well as through clinical studies in hypertriglyceridemic patients [2, 3], that increases in apo
cm levels lead to elevations inplasmatriglycerides. Anumberofregulatory elements known to
affect apo CHI transcriptional activity have been under investigation to determine the extent to
which physiological factors may play in the regulation oftriglyceride metabolism. Patients with
poorly-controlled type I diabetes mellitus are known to have elevated plasma triglyceride levels
which normalize with insulin administration [4-7]. To test the hypothesis that elevated expres-
sion of the apo Cm gene in diabetes contributes to hypertriglyceridemia, the regulation of apo
CIII by insulin in a mouse model ofinsulin dependentdiabetes mellitus was studied. The results
reported here demonstrate that apo CHI gene expression is elevated in diabetic mice, and that
apo Cm levels are correlated with the level of hypertriglyceridemia. In addition, subsequent
insulin administration corrects hypertriglyceridemia and suppresses apo CIII mRNA levels. The
results are corroborated by tissue culture studies in isolated HepG2 cells, where insulin-treated
cells expressed lower apo Cm levels than untreated cells. Finally, using a nuclear run-on assay,
we show that this regulation occurs by lowering the transcriptional activity ofthe apo Cm gene.
Childhood Pneumonia in Pakistan:Health-Seeking Behaviors ofMothers of
Hospitalized Children. Sara H. Cody. (Sponsored by Mark L. Wilson.) Departmentof
Epidemiology and Public Health, YaleUniversity School ofMedicine, New Haven,
Connecticut
This study combines anthropological andepidemiological fieldmethods to documentmother's
perceptions of the etiology and proper treatment of childhood pneumonia and to characterize
pattems ofcare for the illness. A total of 103 mothers orprimary caretakers ofchildrenhospital-
ized with pneumonia at an urban public hospital in Rawalpindi, Pakistan, were interviewed.ThesisAbstracts 1993
Sociodemographic information and a detailed history ofthe illness episode between the onset of
symptoms and hospitalization were obtained from each mother, as well as were data from each
hospital admissionphysical exam.
The interviews revealed that a majority of mothers believed that pneumonia has a physical
rather than supernatural cause, specifically exposure to cold. Most (70%o) gave home remedies
before seeking outsidehelp. Mothers usually consultedpractitioners ofallopathic medicine, both
trained and untrained, while rarely using traditional homeopaths, hakims, religious healers, or
govenmment doctors. The delay to hospital admission following onsetofsymptoms was positive-
ly correlated with the amount of rupees spent on treatments (p < 0.0001), age of the child (p <
0.001), and the number ofchildren at home (p <0.01); less educated mothers also delayed hos-
pital treatment (p <0.01). Mothers who had prior experience caring for a child with pneumonia
behaved no differently than those without such experience; mothers living with extended fami-
lies reported health-seeking behaviors indistinguishable from those living solely with their
spouse or children. No correlations were found betweenseverity ofillness on admission and any
of the sociodemographic or health-seeking variables measured. More males than females were
brought to the outpatient clinic with pneumonia (p < 0.005); no other gender differences were
observed.
This study concludes that the limited resources currently targeted for trairnig governmentdoc-
tors in the accurate diagnosis and management ofpneumonia would be more effectively used as
part of a broad educational campaign directed towards mothers and the private practitioners
whom they consult.
T-Cell Responses to OSPA, A Candidate Lyme Disease Vaccine. W. Dee Dockery,
Kathy Deponte, Nancy Marcantonio, Linda Bockenstedt. Sections ofRheumatology and
Allergy and Immunology, DepartmentofInternal Medicine, YaleUniversity School of
Medicine, New Haven, Connecticut
The outer surface protein (Osp) A of Borrelia burgdorferi, the etiologic agent of Lyme dis-
ease, is amajor protein candidate for a recombinantLyme disease vaccine. We utilized the well-
defined murine model of Lyme disease, as well as patients with varying stages of disease, to
study T-cell responses to OspA. T-cell hybridomas were generated from C3H/HeJ mice immu-
nized with recombinant OspA (rOspA) from Borrelia burgdorferi, strain N40. Antigenic speci-
ficity of the hybridomas was analyzedusing rOspA and truncated overlapping recombinant glu-
tathione S-transferase (rGST)-OspA fusionproteins. Although thirteenT-cell hybridomas initial-
ly responded specifically to rOspA, none reacted with any ofthe rGST-OspA fragment prepara-
tions. In the human experiments, we analyzed peripheral blood T-cell responses ofpatients with
varying stages ofLyme disease to rOspA as well as to rOspA digested with cathepsin D, a major
lysosomal enzymeresponsible fordegradationofendocytosedproteins forpresentationbyMHC
Class II. Purified T-cells from three patients, two of whom had high-titer OspA antibodies, and
all of whom had active disease - both early disseminated and late chronic disease -nresponded
specifically to peptide fragments of the cathepsin D digest of rOspA. In contrast, no patients
with inactive disease demonstrated detectableT cell responses. These results suggest thatOspA-
specific T cell responses may be detectable in the peripheral blood ofpatients only during peri-
ods ofdisease activity.
The SelfDescription: An Instrument for Assessing Pathological Aspects ofthe Self.
Ann Dolinsky, Susan A. Bers, Sidney J. Blatt. DepartmentofPsychiatry, YaleUniversity
School ofMedicine, New Haven, Connecticut
The purpose of this study is to explore pathological aspects ofthe self in anorexia nervosa and
to examine clinical changes in patients during long-tern, dynamically-oriented treatment using
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the selfdescription as an instrument.
In part I, spontaneous self descriptions were collected from adolescents hospitalized for
anorexia nervosa as well as from clinical and nonclinical control groups. The self descriptions
were analyzed and compared on twenty dimensions using a manual which was developed by
Blatt, Bers, and Schaffer (1991). Part II consists offour case studies oflongterm adolescentpsy-
chiatric patients who gave selfdescriptions over the course oftheir treatment. The four patients
were chosen because they represented a range of clinical change. Their self descriptions were
analyzed using the same manual and changes in their self descriptions were compared with the
extent ofclinical improvement.
The anorexics' selfdescriptions were significantly different from both clinical and nonclinical
controls' selfdescriptions on five ofthe twenty dimensions assessed.The anorexics gave signifi-
cantly more negative self descriptions (p < 0.001) with a high degree of self-criticism (p <
0.001). They also expressed more feelings ofdepression (p < 0.05) and anxiety (p < 0.001), and
were morereflective(p <0.01) than either group ofcontrols.
In the case studies, the two patients who improved clinically gave very different self descrip-
tions atdischarge than at admission, and the changes in their selfdescriptions reflected the ways
in which they had improved. Conversely, the two patients who did not improve clinically
showedlittlechange in theirselfdescriptions at the end oftreatment.
The self description captures pathological aspects of the self in patients. As an instrument, it
distinguished anorexic patients from other psychiatric patients as well as from the nonclinical
controls. Secondly, when self descriptions are collected over time from patients in longterm
treatment, they seem to reflect the nature anddegree ofclinical change.
Evolution ofSeizure and Behavioral Characteristics after Callosotomy. Elizabeth D.
Elguera and Susan S. Spencer. DepartmentofNeurology, YaleUniversity School of
Medicine, New Haven, Connecticut
Twenty-five patients who underwent corpus callosum section at Yale for medically intractable
secondarily generalized seizures with at least two years follow-up were studied to assess the fre-
quency and intensity ofgeneralized andpartial seizures and the status ofcertain functional abili-
ties before surgery, one year after surgery, and at latest follow-up. A questionnaire was used to
determnue seizure characteristics and functional abilities before and after surgery and was sup-
plemented by patient records and videotaped seizures. Generalized seizures remitted in 52% of
patients and improved in 39% one year after surgery; at latest follow-up, 70% were in remission
and 26% were improved. Partial seizure frequency decreased in 68% one year after surgery, a
trend that continued in subsequent years. Partial seizure intensity was slightly more likely to
improve (40%) than worsen (32%) one year after surgery; this trend also continued. Patients
(28%) reported a postoperative memory deficit as indicated by a worsening in concentration,
memory, or work performance. Additionally, those palients who demonstrated behavior prob-
lems prior to surgery sometimes developed an intensification of their behavior problem postop-
eratively. The majority of the patients who reported functional declines also reported more
intense partial seizures. These results were related to the theory that continued sprouting ofneu-
rons and reorganization of synapses could be responsible for evolving patterns of partial and
generalized seizures and functional activity with time aftercallosotomy.
A Comparison ofReduced Dosage Ciprofloxacin with the Standard Dosage as
Empiric Therapy for Travelers' Diarrhea. Dayna D. Ferguson, Alicia L. Cimino,
Naomi Panza, Buddha Basnyat, FrankJ. Bia. Departments ofLaboratory Medicine and
Internal Medicine, YaleUniversity School ofMedicine, New Haven, Connecticut
Infectious diarrhea affects as many as 20% to 70%o of travelers. Ciprofloxacin (Cipro) has a
broad antimicrobial spectrum, relatively few side effects, and has been shown to effectively
reduce the duration and severity ofdiarrhea. However, its expense is a significant drawback. To
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determine if low-dose Cipro is as effective as standard therapy, 52 patients who presented at the
Nepal International Clinic in Kathmandu complaining ofdiarrhea were treated randomly and in
placebo-controlled, double-blind fashion with standard dose Cipro (SD - 500 mg twice daily for
5 days) or low doseCipro (LD - 500 mg daily for 3 days). Nineteen patients treated with SD and
17 treated with LD, for whom follow-up was available, were included in the analysis. The
groups did not differ significantly with respect to duration oftravel abroad, duration ofdiarrhea,
stool frequency, symptoms (fever, abdominal pain, vomiting, weight loss), or the presence of
fecal white or red cells prior to treatment. Aeromonas hydrophila was the most common
pathogen isolated (3 cases). NeitherSalmonella, Shigella, nor Campylobacter species were iso-
lated. Pretreatment pathogens were eradicated after therapy in both groups. Stool specimens
were examinedmicroscopically and with an antigendetection system for protozoa. Giardia lam-
blia and Cryptosporidium were each detected in one patient who were excluded from analysis.
Endolimax nana was detected in one patient, and Blastocystis hominis was detected in five
patients. These patients were included in the analysis. Comparison of LD with SD after treat-
ment showed no significant difference in the daily frequency of diarrhea, total episodes of diar-
rhea (4.2 ± 0.9 vs 4.3 ± 0.9, p > 0.25), number of cures (17/17 vs 19/19), number of failures
(0/17 vs 0/19), number ofrelapses (3/17 vs 2/19), average duration of diarrhea (1.6 ± 0.3 vs 1.9
±0.3 days, p > 0.25), or the number and types of side effects. The subgroups ofpatients treated
with LD for severe diarrhea or dysentery tended to have a longer duration ofdiarrhea compared
with patients treated with SD. In contrast, patients taking LD for mild-moderate diarrhea and
without dysentery tended to have a shorter duration of diarrhea compared with patients taking
SD. These differences were not significant. These results suggest that low-dose Cipro is as
effective as the standard dose for mild-moderate, nondysenteric diarrhea and may be effective
for severe and dysenteric diarrhea. A lower dosage has the benefits of reduced cost and poten-
tially, a reduction in the incidence and severity of side effects.in 0% to 16% of cases in Latin
America, 54 0 to 25% of cases in Africa, 45, 54 and 0 to 33% of cases in Asia.7, 54, 69-71 In
Nepal, 3% of isolates were Salnonella species.70 Most infections are food-bom resulting from
contaminated eggs, poultry, or other meats. Outbreaks are common. Nontyphi Salmonellae can
cause a range ofillness from asymptomatic infections to dysentery.
Counter-Regulation ofIleal Motility in Rabbit SmallIntestine. Stephen J. Ferzoco,
David N. Armstrong, Irvin M. Modlin, Garth H. Ballantyne. Department of Surgery, Yale
University School ofMedicine, New Haven, Connecticut
Disorders of intestinal motility continue to plague surgeons of the twentieth century.
Unfortunately, the regulation of intestinal motility remains incompletely understood. Utilizing
the isolated whole organ perfusion system, segments ofrabbit terminal ileum were infused with
avariety of known gastrointestinal hormones, peptides, and neurotransmitters. In the first series
of experiments, prokinetic agents, such as carbachol (an acetylcholine analogue), cholecys-
tokinin, and motilin, were tested. All three agents caused a concentration-dependent increase in
measured motor activity. In the second series ofexperiments, agents which increase intracellular
levels of cAMP, vasoactive intestinal peptide (VIP), forskolin and norepinephrine, were tested
againstprokinetic-stimulated segments ofileum. All three agents caused a concentration-depen-
dent inhibition ofmotility. In the third series ofexperiments, neuropeptide Y (NPY) andpeptide
YY (PYY), agents which block intracellular cAMP, reversed the inhibitory action of VIP. In the
final series of experiments, various NPY/PYY analogues with specific Y receptor affmity were
tested. The Y1 receptor analogue [Leu31, Pro34]NPY demonstrated similar ability to reverse
VIP's effect. In conclusion, peristalsis can be divided into two distinct phases. Ascending con-
traction caused by prokinetic agents is orad to a food bolus. In addition, VIP is responsible for
the descending inhibitory reflex distally. NPY released within neurons within the gut wall caus-
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es reversal of the VIP-mediated inhibition leading to a wave of ascending contraction. This
reversal is mediated via aY1 receptor mechanism.
Short-term Prognosis in Patients with Transient Ischemic Attack and Minor Stroke.
BlairW. Fosburgh andWalter N. Keman. Section ofGeneral Internal Medicine,
Department ofInternal Medicine, Yale University School ofMedicine, New Haven,
Connecticut
Accurate prognostication for patients with transient ischemic attack (TIA) and minor stroke is
required to improve clinical management, personal counselling, and research design. Existing
research is not adequate. The object ofthis study was to examine prognosis in patients with TIA
and minor stroke, identify important risk factors for adverse outcome, and describe current treat-
mentpatterns.
Subjects were identified onrosters maintained atthree sites - the Emergency Department at the
Yale New Haven HospitaL a health plan, and a private medical group - for selected months in
1991 and 1992. Eligibility criteria included age over 40 years, evaluation within 7 days of the
onset of symptoms, and date ofevaluation equal to the date that a record was made that brought
thepatient to the attention ofthe author. Aretrospective medical record review was completed to
confirm eligibility. Follow-up was obtained for 90 days from the initial clinical evaluation (zero-
time). Outcome events were stroke, myocardial infarction (MI), or death. A total of 67 eligible
patients were identified. Five patients were excluded because ofincomplete follow-up, leaving a
final cohortof62 patients.
The average rate of stroke, death, or MI within 90 days was 8.1%; the stroke rate was 6.5%,
and the mortality rate was 1.6%. Progression of symptoms from minor to major stroke was not
an apriori outcome in this study but was an important source of morbidity (6.5%). Life table
analysis that included patients with partial follow-up (n = 1) andpatients entering the study after
zero time (n =22)yielded arate ofstroke, death, orMI of6.1%.
Factors predictive ofstroke, death, or MI (relative risk greater than orequal to 1.9) were black
race, female gender, referral by a physician, heart disease, and significant medical illness.
Factors predictive ofhospital admission included evaluation in the emergency room, evaluation
within 24 hr of symptom onset, presence ofsymptoms or signs at time ofevaluation, and history
ofheart disease.
In conclusion, the outcome rate ofstroke, MI, or death is 6.1% in the 90 days after apatient is
first evaluated for TIA or minor stroke. Clinical features can identify persons at risk for adverse
outcome orhospitalization.
The Roles ofLymphotoxin and Tumor Necrosis Factor-a in the Pathogenesis of
Experimental Allergic Encephalomyelitis. SoniaFriedman andNancy H. Ruddle.
Department ofEpidemiology andPublic Health, YaleUniversity School ofMedicine,
New Haven, Connecticut
To examine the roles of lymphotoxin (LT) and tumor necrosis factor-a (TNF-cx) in multiple
sclerosis (MS), we worked with experimental allergic encephalomyelitis (EAE), a murinemodel
ofMS. EAE is characterized by invasion of the central nervous system (CNS) with lymphocytes
reactive to myelin basic protein (MBP) that induce histological demyelination and clinical paral-
ysis. We induced EAE in SJL/J mice by injecting MBP-specific CD4+ T-cell lines known to
secrete LT and TNF-a and derived from the popliteal lymph nodes of an SJL/J mouse immu-
nized with porcine MBP. We used Di-I-C, a specific cell label, to explore the timing of T-cell
entry into the CNS and T-cell migration and distribution within the CNS. We then used
TN3.19.12, a hamster monoclonal anti-LT/INF-a antibody, to block the clinical induction of
EAE and to examine the histological effects of EAE alleviation. Di-I-C did not interfere with
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transfer of EAE; the average day of onset and average clinical disease score of mice injected
with dyed cells (7.2 and 2.5) were comparable to those ofmice injected with undyed cells (6.7
and 2.2). When injected 48 hr afterdyed cells, TN3.19.12 alleviated severity of EAE (maximum
score: 1.0). Histological analysis revealed Di-I-C labeled T-cells thoughout the CNS 8 hr post
injection (score = 2+). T-cell infiltration peaked at 11 hr (score= 4+) and disappeared by 18 hr.
Hematoxylin and eosin stained CNS sections from mice with advanced clinical disease showed
marked perivascular infiltration of inflammatory cells. This infiltration was much reduced in
antibody-treated animals. Thus, clinical paralysis probably occurs long after MBP-specific T-
cells have entered and left the CNS. TN3.19.12 probably alleviates disease by blocking the
actions of soluble LT and TNF-a and, thus, may be important in inhibiting inflammatory cell
recruitment andpreventing alterations inbloodbrainbarrierpermeability.
The Role ofInsulin in the Suppression ofHepatic Glocuse Production. Lawrence B.
Gardner, Zhenqi Liu and EugeneJ. Barrett. Section ofEndocrinology, Department of
Intemal Medicine, YaleUniversity School ofMedicine, New Haven, Connecticut
The liver is the source of glucose production during fasting. This hepatic glucose production
(HGP) is formed when glucose-6-phosphate, derived from both gluconeogenesis and
glycogenolysis, is hydrolyzed by glucose-6-phosphatase to generate free glucose. During feed-
ing, with increases in both plasma insulin and glucose, this HGP is effectively suppressed.
Failure to inhibit HGP contributes to diabetic post-prandial hyperglycemia. The mechanism by
which insulin might act to suppress HGP is not known, and this thesis addresses two questions:
1) Does insulin suppress glycogenolysis and/or free glucose formation from phosphorylated pre-
cursors, and 2) Ifso, how?
Both rats were fed a high carbohydrate diet, and rats that had fasted for 24 hr were studied.
The anesthetized animals were subjected to a 150 min insulin clamp, where insulin was infused
at a steady rate, and plasma glucose was kept either at basal or hyperglycemic concentrations.
During the study, 3-3Hglucose was infused to estimate HGP, and in the fed rats serial liver biop-
sies were performed to quantitate glycogen stores and obtain rates ofglycogenolysis. At the end
ofeach study, liver was freeze-clamped, and the activities ofthe enzymes responsible for glyco-
gen synthesis and breakdown, synthase and phosphorylase, respectively, and hepatic hexose
phosphate content were assayed.
In the fed animals, basal HGP matched basal glycogenolysis. Animals infused with saline (n =
5) maintained basal plasma glucose (9.6 mM), HGP (77 jmol/min/kg) and glycogenolysis (87
pmolminrkg). Rats made hyperinsulinemic (30 FM) and kept euglycemic (n = 8) suppressed
HGP completely and inhibited glycogenolysis > 50% as compared to controls (39
pmoVmin/kg). Hyperglycemic/hyperinsulinemic rats (n = 4) fully suppressed both HGP (-3.6
gmol/min/kg), and glycogenolysis (-0.6 gmol/min/kg). There was no change in synthase activi-
ty between the three groups (- 90% active). While hyperglycemic/hyperinsulinemia was accom-
panied by an inactivation of phosphorylase (23 active vs 41% in saline infused), insulin alone
had no noticeable effect on this enzyme's activity (409%o active), suggesting that insulin was able
to inhibitphosphorylase activity in anon-covalent manner.
Fasted animals had little initial glycogen, and their HGP (average 32 gLmols/min/kg) was
derived from gluconeogenesis. Fasted animals also responded to euglycemic (n = 7) and hyper-
glycemic hyperinsulinemia (n = 6) with a full suppression of HGP. Despite this, hepatocellular
[glucose-6-phosphate] in both the fasted and fed rats decreased only 30-35% compared to saline
infused controls who continued to produce glucose. Becuase glucose-6-phosphatase is a non-
cooperative enzyme, the depletion of glucose-6-phosphate could not account for the decline in
HGP. This suggeted that an intrinsic change in glucose-6-phosphatase activity must participate
in insulin's suppression ofHGP.
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To better explore the acute hormonal regulation of this microsomal glucose-6-phosphatase,
hepatic microsomes were isolated from fasted animals undergoing saline infusion (n = 3) and
euglycemic (n = 3) or hyperglycemic clamps (n = 3), and also from fed animals either infused
with saline (n = 3) or injected with glucagon (n = 3). As previously reported, fasted animals had
a higher activity of glucose-6-phosphatase than fed ones (0.65 in fasted vs 0.19 tmoVmin/mg
protein in fed). Insulin infusion did not significantly alter enzyme activity in the fasted rats (0.52
gmols/min/mg protein). Glucagon infusion significantly increased activity in the fed animals
(0.34 Stmo/min/mg protein). A curvilinear relationship between glucose-6-phosphatase activity
and microsomal glycogen content was noted. Rat liver glycogen (50 mM) was able to inhibit
microsomal glucose-6-phosphatase activity by 30%6. These results are intriguing in light ofpre-
vious histological studies showing insulin effecting an interaction between glycogen and endo-
plasmic reticulum inhepatocytes.
Thus, we find that: 1) Euglycemia can inhibit HGP by significantly decreasing glycogenolysis;
2) Euglycemic hyperinsulinemia suppresses glycogenolysis via an allosteric inhibition of phos-
phorylase; 3) The addition of hyperglycemia inactivates phosphorylase and also completely
inhibits glycogenolysis; 4) Insulin inhibits glucose-6-phosphatase in vivo; 5) Glucagon injections
in vivo increase glucose-6-phosphatase activity in subsequently isolated microsomes; 6) Acurvi-
linear relationship between glucose-6-phosphatase activity and microsomal glycogen content
exists, and 7) Glycogen added to microsomes in physiological concentrations inhibits glucose-6-
phosphatase activity.
We conclude that, in addition to its previously described activation of several glycolytic
enzymes, insulin suppresses HGP by allosterically inhibiting phosphorylase a and glucose-6-
phosphatase.
Mutant Human Cells Defective in the Interferon-yInduction ofthe Major
Histocompatibility Class II Genes. Elizabeth S. Gold, Cheong-Hee Chang, Johnson
Loh, and Richard A. Flavell. Section ofImmunobiology, Department ofPathology, Yale
University School of Medicine, New Haven, Connecticut
The regulation of the expression of the major histocompatibility (MHC) class II genes is
directly involved in the control of immune responses. Interferon-y (IFN-'y) potently induces
MHC antigens, both in profession antigen presenting cels, as well as in other cell types such as
epithelial and fibroblast cells types. In order to study the molecular mechanisms through which
IFN-y exerts control on the MHC genes we have developed a set of mutant human ceUs which
are defective in the IFN-y-induced expression of these genes. We have shown that the defect in
all of our mutants is in a trans-acting factor. Further, we have shown that the defect effects only
the IFN-'y induction of the MHC class II genes and the invariant chain gene, while the response
of all other IFN-,y sensitive genes remains intact. We have thus far been unable to identify any
defects in a DNA binding protein which would bind to the X, Y, or Oct promoter elements of
HLA-DRa or HLA-DPfi using gel electrophoretic mobility shift assays. Complementation anal-
ysis indicated that all of the mutant lines isolated in this study are in one complementation
group. In addition, it appears that these mutants are in the same complementation group as the
Class A mutants described by Loh et al., 1992. Isolation of the mutation responsible for the
altered phenotype in the mutant cell lines generated in this study should increase the current
understanding of the signal transduction pathway between IFN-yinduction and expression of the
MHC class II genes.
Effects ofGonadotrophin Releasing Hormone on Growth Hormone Release in the
Rat. Stephanie R. Goodman, Alan S. Penzias, and Ervin E. Jones. Section of
Reproductive Endocrinology, Department ofObstetrics and Gynecology, Yale University
School ofMedicine, New Haven, Connecticut
While abundant research has elucidated the role of growth hormone (GH) in the adult female
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reproductive system, the regulation of GH secretion has not been sufficiently explained.
Previous studies have shown that gonadotrophin releasing hormone (GnRH) induces GH secre-
tion independent of gonadotrophin secretion in a non-mammalian species, Carassius auratus
(goldfish). The purpose of this study was to determine whether GnRH acts as a GH releasing
factor in a mammal. Intrajugular silastic catheters were surgically placed in 40 sexually mature,
female Sprague-Dawley rats. Approximately five days later, rats were randomly assigned to one
of four experimental groups: I) normal saline, II) human GnRH, IE) apomorphine plus GnRH,
or IV) somatostatin plus GnRH. Blood (0.1 mL) was withdrawn though the catheter prior to
treatment and then at 30, 60, 90, and 120 min. Samples were immediately centrifuged, and
serum was frozen at-801C. Red cells were suspended in avolume ofheparinized saline equal to
the removed serum and returned to the rat to maintain constant intravascular volume.
Luteinizing hormone (LH) and GH were measured by radioimmunoassay, and results were ana-
lyzed using repeated measure ANOVA or student's t-test where appropriate. Over time, GnRH
caused significant elevations in both GH and LH levels (p < 0.0005). There was no statistically
signifi'cant rise in the GH or LH levels for the saline control group (p > 0.05). In addition, apo-
morphine caused a significant decrease in GnRH-induced LH secretion (p < 0.05) but did not
affect GH (p < 0.0005). In contrast, somatostatin diminished the GnRH-induced GH rise but did
not affect LH (p < 0.0005). Thus, this study provides evidence that in the rat GnRH causes
secretion ofGH in addition to LH. Because GH can be independently blocked without affecting
LH and because LH can be separately diminished without changing GH, GnRH appears to act as
an independentreleasing hormone forboth GH andLH.
Spatial Representation ofSaccadic EyeMovements in the Frontal and
Supplementary Eye Fields. Errol 0. Grannum. (Sponsoredby Charles Bruce.) Section
ofNeurobiology, YaleUniversity School ofMedicine, New Haven, Connecticut
The purpose of these experiments conducted in the frontal eye fields (FEF) and the supple-
mentary eye fields (SEF) of the macaque monkey was to investigate the coordinate representa-
tion ofsaccadic eye movements within these oculomotorregions. Single neuron activity in these
areas of frontal lobe cortex was analyzed as the animal performed a series ofoculomotor tasks.
Electrical stimulation studies were also conducted in both eye fields and served to characterize
how the elicited saccades changed with varying orbital positions.
Of the twenty-six FEF cells examined, fifteen cells exhibited presaccadic movement activity,
and one cell responded to pure visual stimuli. Sixteen of the twenty-two cells examined in the
SEF demonstratedpresaccadic movement activity, whereas another SEF cell was visually active.
Thus, the yield ofdifferent types of neurons in the FEF was similar to that obtained in the SEF.
Moreover, the response fields of these cells did notvary withchanging eyeposition, indicating a
retinotopic organization within the eye fields.
Electrical stimulation was also performed at each site of the 48 cells tested above. Seven FEF
sites (27%) were associated with elicited saccades whereas two SEF sites (9%) responded in a
similar manner. The FEF was therefore more responsive than the SEF. Varying the direction of
gaze did not substantially alter the magnitude and direction of the elicited saccade in either of
the regions examined. Such "constant-vector" elicited saccades also suggest a retinotopic coor-
dinate representation in bothofthese oculomotor areas.
Politics and Prospective Payment: the Failure ofConnecticut's All-Payer DRG
System for Hospital Cost Containment. Myles D. Greenberg andJohn S. Hughes.
Section ofGeneral Medicine, DepartmentofInternal Medicine, Yale University School
ofMedicine, New Haven, Connecticut
In 1985, after 12 years of repeated attempts at hospital cost control and in response to insur-
ance and industry pressure, the State ofConnecticutpassed legislation to implement an all-payer
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hospital rate-regulation system based on the use of prospectively determined diagnosis-related
groups (DRGs). Only four years later, this DRG-based system was repealed by the state legisla-
ture, thus becoming the first failure of a DRG-based prospective payment system. We studied
the failure of this system by comparing the Connecticut experience to that in other states, by
examining financial data available from the Connecticut and American Hospital Associations,
and by a political analysis including interviews with all the key political players. We conclude
that the system failed due mainly to four factors: 1) The failure ofthe Commission on Hospitals
and Health Care to control hospital spending and revenues, which cost it the crucial support of
the business/insurance coalition; 2) The regulatory commission's failure to make the system
consumer-friendly; 3) Uncertainty and political turmoil surrounding the issuance of hospital
rates, and4) The failure ofthepolitical process to adequately deal with therising costofuncom-
pensated care.
Pattern ofGene Expression For GABA-A Receptor Subunit mRNAs in the Auditory
Brainstem Nuclei ofthe Rat. David Greene, Chyren Hunter, andRobertJ. Wenthold.
(Sponsored by Ilsa Schwartz, Section ofOtolaryngology, DepartmentofSurgery, Yale
University School ofMedicine, New Haven, Connecticut) Section ofNeurochemistry,
Laboratory ofMolecular Otology,National Institute on Deafnessand Other
Communicative Disorders,NIH, Bethesda, Maryland
In order to elucidate the neurochemical substrate of the mechanism processing auditory infor-
mation in the brain, 10 subunits of the Gamma amino butyric acid A receptor (GABA-A) were
mapped throughout the auditory brainstem nuclei of the rat. GABA is an abundant inhibitory
amino acid neurotransmitter which appears to participate in auditory processes including noise
filtration, tuning, and the production of several complex electrophysiological response pattems
in neurons of the cochlear nucleus and elsewhere.
The GABA-A receptor consists of subunits designated a, (3, y, and 8; and their variants (a2,
a3 and others), which complex in different combinations to form heterogeneous types of
GABA-A receptor displaying different pharmacological properties. In the present study, ten 48
base oligodeoxynucleotide probes (antisense to the sequences for al, a2, a3, a4, a6, (1, ,B2,
,B3, y2, and 8 subunits), were used according to a standard insituhybridizationprotocol to local-
ize the known GABA-A subunits within coronal frozen sections through the auditory nuclei of
adult rats.
Results from dipped-emulsion autoradiography demonstrate labeling of cells within the dorsal
cochlear nucleus (DCN) with al, a6, 31, ,B2, (3, and 8 probes. The DCN's granular cell layer
has even denser labeling with each of these, except for 8, which was not detected in this layer.
Such intense and heterogeneous presence of subunits within the DCN correlates well with the
extensive inhibitory influences and complex neuronal response patterns found here. The ventral
cochlear nucleus (VCN), which has substantially less inhibitory activity, also has fewer different
subunits, and lesserhybridization than that found in the DCN. Only al andf2 were found in the
AVCN, and al, (1, and (2 in the PVCN. The superior olivary complex labels only with (1. al,
(1, (32, P3, and 8 were all found in the lateral lemniscus. The inferior colliculus, which contains
cellpopulations withcomplex reponse pattems and inhibitory influences similar to the DCNdis-
played particularly intense labeling with al, 32, and A. Hybridization to auditory structures was
not apparent with a3, or a4 probes.
This data demonstrates the heterogeneous distribution of the various GABA-A receptor sub-
units in the auditory brainstem nuclei. The correlation ofdiffering receptor composition is corre-
lated with differing electrophysiological characteristics of auditory brainstem structures, and
thus provides a model explaining the neurochemical basis for auditory processing in the brain-
stem.
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Mutagenesis Induced by Free Psoralen and Psoralen Linked to a Sequence-Specific
Triple Helix-Forming Oligonucleotide. EdwardJ. Guntherand Peter M. Glazer.
Department ofTherapeutic Radiology, YaleUniversity School ofMedicine, New Haven,
Connecticut
Light-activated psoralens are widely used in effective treatments for skin disorders such as
psoriasis and cutaneous T-cell lymphoma. Their usefulness is balanced against demonstrated
mutagenic and carcinogenic effects, presumed secondary to interactions between psoralen and
DNA. We therefore chose to study psoralen mutagenesis at the molecular level using a lambda
phage shuttle vector incorporated into the mouse genome.
Our assay depends on rescue of the shuttle vector for analysis in a bacterial host. A 50-fold
improvement in vector rescue efficiency was achieved by eliminating Escherichia coli restric-
tion activity from our phage rescue procedure. Consequently, large numbers of vectors could be
analyzed and mutation rates determined. Transgenic mice bearing the vector were created.
Interestingly, spontaneous mutation rates in the mouse-borne vector varied significantly among
foundermice, aphenomenonperhaps related to the site ofvectorintegration .
By treating cultured mouse fibroblasts with free psoralen and UVA light, mutations were
induced in the vector to a level signifigantly above background. Mutants were characterized to
determine a preliminary psoralen mutation spectrum. The pattern included an unusually high
percentage of large deletions (27%) and base changes at T:A sites (38% of base substitutions).
These types ofmutations maybe characteristic features ofthe mutagen.
Psoralens are useful molecular probes, butunfortunately lack specificity. Triple-helix forming
oligonucleotides are a new type of sequence-specific DNA ligand capable of binding an intact
Watson-Crick duplex. Linking psoralen to such an oligonucleotide allowed sequencespecific tar-
geting ofmutations to a pre-ordained site in the genomic DNA of a mouse. This psoralen-modi-
fied oligonucleotide represents a new type of mutagen that might be called a Mutation-lnducing
Sequence-Specific Ligand (MISSL). The use of MlSSLs to selectively inactivate genes via
mutation could prove enormously useful as a gene targeting technique and might have applica-
tions in the areaofgene therapy.
Hormonal and Cognitive Changes DuringInsulin-Induced Hypoglycemia: Effects of
Insulin and Duration ofHypoglycemia. Lynn E. Hallarman, Michael P. Diamond,
Robert S. Sherwin. Section ofEndocrinology, DepartmentofInternal Medicine, Yale
University School ofMedicine, New Haven, Connecticut
The aim of this study was to examine 1) whether the duration ofhypoglycemia affects both the
hormonal and cognitive responses observed at a given glucose level, and 2) whether insulin,
independent of glucose level, is a critical mediator of these responses to hypoglycemia. The
P300 cortical evoked potential, anelectrophysiological markerofcognitive information process-
ing, was used to assess cognitive dysfunction during hypoglycemia. In experiment A, ten
healthy subjects were studied in paired hypoglycemic clamp studies in which the only variable
was the insulin dose (0.7 or 5.0 mU/kg/min). Glucose levels were reduced over the first hour,
and then maintained for 3 hr at the same degree ofhypoglycemia (- 55 mg/dl) Under these con-
ditions, higher insulin levels produced a significant inhibitionofthe counter-regulatoryhormone
response (epinephrine, growth hormone, and glucagon) to hypoglycemia (p < 0.01). The ampli-
tude of the P300 waveform was reduced in both groups as a result of hypoglycemia; however,
this effect was significantly greater in the high-dose insulin group (p < 0.05). In experiment B,
ten additional subjects were studied in a single hypoglycemic insulin (0.7 mU/kg-min) clamp
study. Plasma glucose levels were allowed to fall to 65 mg/dl over the first hour and then
clamped at
- 65 mg/dl for the remaining 3 hr. At this level ofglucose (65 mg/dl), we observed a
significant decrease in P300 amplitude (p < 0.01) after 3-4 hr of sustained hypoglycemia. In
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addition, epinephrine levels increased significantly (p < 0.01) after appoximately 1-2 hr of
hypoglycemia. These results suggest that the duration of hypoglycemia affects both the magni-
tude of the counter-regulatory response and the P300 waveform at mild levels ofhypoglycemia.
We conclude that 1) hyperinsulinemia influences the hormonal and cognitive responses to hypo-
glycemia, and 2) the glycemic threshold for cognitive impairment and hormonal responses is
partly dependent on the durationofhypoglycemia.
Regional Variation in the Expression ofSpinal Cord N-Methyl-D-Aspartate
Receptors During Development. MarkJonathan Halsted. (Sponsored by RobertG.
Kalb.) Section ofNeurobiology, Department ofNeurology, YaleUniversity School of
Medicine, New Haven, Connecticut
TheN-Methyl-D-Aspartate (NMDA) receptor is important to long-term potentiation, memory,
and plasticity. Cat-301 is a proteoglycan which is expressed during a limitedperiod ofplasticity
in early postnatal life by functioning neurons in intact neural circuits. Motor neurons have been
shown to undergo NMDA receptor-mediated development. However, prior studies on adult
spinal cords have localized the NMDA receptor only to the substantia gelatinosa, a structure
related to pain perception in which motor neurons do notreside. The pattem ofNMDA receptor
distribution in the developing spinal cord has not been studied. Previous studies ofCat-301 dis-
tribution suggested that the NMDA receptor appears transiently in the neonatal spinal cord ven-
tral hom, but then disappears during development. In thepresent study, quantitative tissuerecep-
tor autoradiography using the radioligands L-[3H]glutamate and [3H]MK-801 was performed to
define the regional distribution of the NMDA receptor in the developing rat spinal cord. In the
adult rat spinal cord, the NMDA receptor was found to exist only in the substantia gelatinosa,
and not in the ventral hom. In the neonatal rat spinal cord, the NMDA receptor was located in
both the ventral hom and the substantia gelatinosa. The receptor was found to diminish in densi-
ty in the ventral hom during the first 28 days of life until it was no longer detectable. This tran-
sient expression of the NMDA receptor may be important to the mechanisms underlying activi-
ty-dependent motor neuron development, and the conclusion of this expression may mark the
end of a limited postnatal period of motor neuron plasticity. An enhanced understanding of the
temporal and regional expression of the NMDA receptor may be important to further investiga-
tion of the mechanisms underlying experience, leaming, and plasticity in the central nervous
system, both during development and in the adult.
Acoustic Reflectometry and Hearing Loss in Pediatric Patients with Acute Otitis
Media. Jonathan E. Harwin. (Sponsored by Paul McCarthy.) Department ofPediatrics,
Yale University School ofMedicine, New Haven, Connecticut
This study investigated the ability ofacoustic reflectometry topredict conductive hearing loss-
es in patients diagnosed with acute otitis media in a primary care pediatric practice. We exam-
ined the potential association between acoustic reflectometry and threshold audiometry in 98
patients betwen the ages offour and twenty years. Reflectivity was significantly associated with
afour frequency pure tone average ofhearing recognition thresholds. Thecorrelation coefficient
for this association was 0.651 (p <.001).
Failed audiograms were defined as those with at least one threshold of25 dB or greater. Using
a reflectivity of 6.0 or greater, we found that we were able to predict failed audiograms with a
sensitivity of75.9% and a specificity of 83.3%. The reflectivity cutoff value could be raised or
lowered to maximize various indices ofdiagnostic efficacy.
We obtained follow up reflectometry and audiometry data on 50 infected ears. We used that
information to examine the association between the change in acoustic reflectivity and the
change in four frequency pure tone average between two visits. That association yielded acorre-
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lation coefficient of0.740 (p <.001).
Thus, acoustic reflectometry is useful for predicting the degree of conductive hearing loss in
patients with acute otitis media, and also useful for following the progression of such hearing
deficits
Development ofa Muscle Contusion Model in the Rat. Gregory T. Heinen andJoseph
J. Crisco, III. Department ofOrthopaedics andRehabilitation, YaleUniversity School of
Medicine, New Haven, Connecticut
Muscle contusion injuries, resulting from the impact of a bluntnon-penetrating object, are an
increasingly common sports injury. However, the mechanisms associated with this injury have
not been previously identified. Our purpose was to develop areproducible animal model (utiliz-
ing a drop weight technique) to quantify the impact mechanics of injury and assess the physio-
logic deficits and histologic changes following that injury. Maximum tetanic tension, a quantita-
tive measure of injury severity, was evaluated and correlated with in vitro failure and histology
immediately following contusion and at 2, 7, and 24 days of healing. The mechanics produced
by the impact were a peak transmitted force of 246.1 ± 42.4 N, maximum displacement of 8.98
± 0.98 mm, energy absorbed of 1.22± 0.23 J, impulse of0.798 ± 0.122Ns, and peakvelocity of
3.8 m/s. Maximum tetanic tension immediately following injury was 37.4% of control values,
with continued deficits of25.3% at2 days, 19.2% at7 days, and 9.7% at 24 days as healing pro-
gressed. Passive muscle failure consistently occurred at the site of injury early in the healing
process (days 0 and 2) with significant decreases in displacement and energy to failure (day 0).
Histology demonstrated acute inflammation, necrosis, and eventual muscle regeneration paral-
leling the return of contractile function. In these studies, we have documented a decrease in
function following a reproducible contusion injury and evaluated the return of function with
healing. Although muscle disruption and hematoma formation clearly alter contractile mechan-
ics, additional mechanisms are likely to exist. Passive failure, which consistently occurred at the
site of injury, may provide some insight into the increased susceptibility of reinjury seen clini-
cally. The use of this model will be a major advantage in the evaluation ofpotential therapeutic
modalities and protective gear designs.
T-Cell Antigen Receptor e Chain: An Assessment in T-Cells and Basophils ofthe
Interchangeability ofVarious Receptor Tyrosine-Based Activation Motifs with
TAM-CD3e. John T. B. Houston,Frangois Letourneur, andRichard D. Klausner.
(Sponsored by Charles A. Janeway, DepartmentofImmunobiology, YaleUniversity
School ofMedicine.) Cell Biology and Metabolism Branch, National Institute ofChild
Health and Human Development, National Institutes ofHealth, Bethesda, Maryland
A tyrosine-based activation motif(TAM) ofthe T-cell antigenreceptor (TCR) CD3e cytoplas-
mic tail has been defined critical to the activation of T-cells. This motif has been aligned to a
consensus sequence recognized throughout the TCR subunits and other receptors of related
hematopoietic cells. The assessment of whether or not these TAMs represent interchangeable
motifs is important to the identification of structural requirements that may be responsible for
receptor coupling to cellular events of activation. Chimeric proteins containing the extracellular
and transmembrane domains of the a chain of the human interleukin 2 receptor (Tac) and the
cytoplasmic tail of e either with the native TAM or with a different TAM were constructed and
examined for their ability to supportI1-2 release inT-cells and serotonin release in ratbasophilic
leukemia cells. Replacement of TAM CD3c in the £ cytoplasmic tail with TAM-MB1 of the
MB1 subunit of the B-cell receptor and TCR TAMs CD3-y, CD3-8, -cl, or -42 (first and second
TAMs in TCR 4 chain) abrogates I1-2 release 70 and 95%, respectively when these chimeras are
extemally crosslinked in T-cells. In contrast, crosslinking of chimeras containing TAMs CD3-,y
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CD3-8, or MB1 but not 41 or 42 confers £ with the ability to induce serotonin release in
basophils. These data suggestthat allTAMs are notinterchangeable motifs.
Identification and Characterization ofan Osteoblast Derived Mast Cell Growth
Factor. Richard Kang and Mark C. Horowitz. DepartmentofOrthopaedics and
Rehabilitation, YaleUniversity School ofMedicine, New Haven, Connecticut
Osteoblasts are responsible for bone formation andregulationofboneresorption through local
cytokine mediated control ofproliferation, differentiation, andrecruitmentofosteoclastprogeni-
tors. Osteoclasts and mastcells, bestknown as mediators ofthe immediatehypersensitivity reac-
tion, are of hematopoietic origin. Increased nunbers of mast cells in bone marrow have been
observed in states of increased bone resorption associated with chronic renal failure, estrogen
deficient states, and systemic mastocytosis. The purpose of this study was to determine whether
mast cell proliferation could be mediated by osteoblasts. A cloned murine mast cell line, MC-9,
was tested with conditioned media (CM) from unstimulated and lipopolysaccharide (LPS) stim-
ulated primary murine calvarial osteoblasts (PCOB), primary murine adult bone cells (PABC),
and cells of a cloned murine osteoblast cell line MC3T3-E1 (MC3T3) in cell proliferation
assays. PCOB CM was further analyzed by reverse phase high pressure liquid chromatography
(RP-HPLC). MC-9 cells proliferate in response to CM from LPS stimulated PCOB and PABC,
but not to CM from unstimulated PCOB and PABC. In contrast, both unstimulated and LPS
stimulated MC3T3 cells induce MC-9 cell proliferation. Antibody neutralization studies demon-
strate that the factor responsible for MC-9 proliferation in these CM is granulocyte-macrophage
colony stimulating factor (GM-CSF). Consistent with these findings is the RP-HPLC analysis
which shows that GM-CSF is the only factor in PCOB CM that induces proliferation of MC-9
cells. Thus, we have shown that murine osteoblasts are able to induce proliferation of a cloned
murine mast cell line MC-9 by the secretion of GM-CSF. These results are believed to be the
first to demonstrate osteoblast mediated mast cellproliferation, mayprovide a mechanism which
can explain mast cell proliferation in bone marrow in certain clinical conditions, and suggest a
need for further study ofthe role ofmastcells inboneresorption.
Bone Mineral Density After Recovery From Anorexia Nervosa. Lisa Kotler, Walter
Anyan,Lee Katz, andFlorenceComite. DepartmentsofPediatrics, Internal Medicine,
and Diagnostic Imaging. Yale University School ofMedicine,New Haven, Connecticut
This study has extended the investigation ofthe possibility that anorexia nervosa(AN) in ado-
lescence may have an impact on bone mineral density (BMD) in adulthood. Previous studies
have shown both cortical and trabecular osteopenia in women during acute AN. The extent to
which the osteopenia of AN can be reversed is uncertain. Dual energy x-ray absorptiometry
(DER) was used to measure femoral neck, lumbar spine, and femoral trochanter BMD in thir-
teen recovered anorexic women and nineteen age-matched female controls. BMD at the femoral
neck was significantly lower in the recovered anorexic group as compared to the control group
(p <0 .05). There was no difference in BMD between the groups at the lumbar spine or femoral
trochanter. Weight was positively correlated with BMD at the femoral neck and lumbar spine in
both the recovered anorexic (r = 0.62p <0.05, r = 0.61 p <0.05) and control groups (r = 0.63p
< 0.01, r = 0.69p < 0.001). Body mass index (BMI) at the time ofstudy was positively correlat-
ed with BMD at the femoral neck and lumbar spine in the control group only (r = 0.58p <0.01,
r = 0.65p < 0.01). Percent body fat correlated significandy withBMD only in the control group
and only at the lumbar spine (r = 0.65 p < 0.01). Age, height, menstrual cycles per year, age of
menarche, calcium intake, physical activity, and number of lifetime fractures did not correlate
significantly with BMD in either group at either the femoral neck or lumbar spine. For the
anorexic group, total length ofhospitalization and number ofhospitalizations for AN were sig-
nificantly negatively correlated with BMD at the lumbar spine (r = -0.85 p < 0.001, r = -.084p
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<0.01). Age of onset ofAN, BMI before illness, BMI athospitalization or outpatient treatment,
duration ofAN, duration of amenorrhea, time since recovery from AN, and time since return of
menses all showed no significant correlation with BMD at either the femoral neck or lumbar
spine. Overall levels of physical activity, weight-bearing exercise, calcium intake, and pack-
years oftobacco use did not correlate with BMD at any site ineitherrecovered anorexic subjects
or controls. Alcohol use, more specifically liquor use, was significantly negatively correlated
with BMD at the femoral neck (r = -0.82p <0.001) and lumbar spine (r =-0.62p <0.05) in the
recovered AN group only. This study has investigated the variables that impact on BMD in nor-
mal women and recovered anorexic women. It demonstrates that the osteopenia associated with
AN may preferentially effect specific types of bone and that this osteopenia may persist years
after recovery. This study also demonstrates the usefulness of DER in BMD measurement for
this population ofwomen.
The Role ofInsulin, Insulin-Like Growth Factors I and II, Insulin-Like Growth
Factor Binding Protein 3, and Their Receptors in the Regulation ofHuman Fetal
Growth. D. Elizabeth Le. (Sponsoredby HaroldR. Behrman.). Department ofObstetrics
and Gynecology, Yale University School ofMedicine, New Haven, Connecticut
This investigation was undertaken to determine the relationship between normal human fetal
growth and the levels ofinsulin, insulin-like growth factors I and II (IGF-I andIGF-II), insulin-
like growth factor binding protein 3 (IGFBP-3), and their receptors in both the matemal and
fetalcompartments.
Serum (n = 20) and amniotic fluid (AF) (n =7) samples were obtained from normal pregnant
women, their term neonates (n = 20) between 38-41 weeks gestation, and fetuses (n = 32) via
cordocentesis between 21-36 weeks gestation. Neonates were designated as appropriate for
gestational age (AGA) iftheir weights were between the 10th and 90thpercentiles, and large for
gestational age (LGA) if they were greater than the 90th percentile. Newborns were also classi-
fied as small or large if their weights were below or above the 50th percentile for newborns of
the same age. Serum and AF samples were analyzed for levels of insulin, IGF-I, IGF-II, and
IGFBP-3 by radioimmunoassay. Insulin and type 1 IGF receptors were assessed by immunohis-
tochemistry from placental tissues.
Fetal serumIGF-I, IGF-II, and IGFBP-3 remained stable between 21-36 weeks. At term, large
neonates had increased IGF-I and IGFBP-3 levels compared to levels measured during 21-27
weeks and 28-36 weeks gestation (x ± SEM; [IGF-I] 53± 8 ng/mIL and 58± 7 ng/mL vs 86± 6
ng/mL, p < 0.05; [IGFBP-3] 0.08 ± 0.08 gg/mlL and 0.08 ± 0.05 gg/mL vs 1. 1.10 ± 0.04
gg/mL). There was a direct correlation between gestational age and birth weight and the levels
of IGF-I (r = +0.297, p < 0.05; r = 0.564, p <0.02, respectively) and IGFBP-3 (r = +0.386, p <
0.01; r = 0.503, p < 0.002, respectively). IGF-I, IGF-I, and IGFBP-3 levels, but not insulin,
were significantly higher in large neonates compared to small neonates. Insulin and type 1 IGF
receptors were detectable in placental membranes as early as 7 weeks gestation.
These data demonstrate the bioavailability of fetal IGF-1, IGF-II, IGFBP-3, and type 1 IGF
receptors throughout pregnancy. Fetal serum IGF-I and IGFBP-3 were shown to be associated
with fetal age andbirth weight in normal pregnancies.
Whorl Bodies in the Arcuate Nucleus ofthe Rat may be Associated with
Hypogonadism and do not Contain the Inositol Triphosphate Receptor. David M.
Lee andFrederickNaftolin. DepartmentofObstetrics & Gynecology, Yale University
School ofMedicine, New Haven, Connecticut
Whorl bodies (WB) are concentric spheres ofendoplasmicreticulum (ER) arranged like layers
of an onion. In the hypothalamic arcuate nucleus (AN), they consist ofnon-fenestrated ER rings
around a cytoplasmic core. In steroid-secreting tissues, such as testes, ovary, and liver, they con-
sist of fenestrated ER rings, often around lipid. AN WBs are apparently induced by castration,
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neonatal androgenization of females, morphine, adrenalectomy, hypothyroidism, forced stress
running, proestrus and diestrus, intraventricular colchicine, and mercury. Although these condi-
tions seem unrelated, in most, the gonadal sex steroids may be low. Perhaps hypogonadism
induces AN WB formation.
We tested this hypothesis by investigating whether ovariectomy induces WB formation and
whether morphine-induced WB formation could be blocked by testosterone and estrogen.
Ovariectomy did induce WB formation (6/12 neurons had WB in castrates vs 0/10 in controls,p
< 0.01). We could not show that morphine induces WB in males or females. (1/149 neurons in
morphine tx female rats had WB vs 0/10 in controls, p >>> 0.10). Thus, it was not possible to
show thatmorphine-induced WB formation could beblockedby sex steroids.
WBs have also been found in conditions with low intracellular calcium, so they may be sites
of calcium storage. If so, they might mobilize calcium via phosphitidal inositol and contain the
inositol triphosphate receptor (1P3) on their whorls. To test this hypothesis, we performed
immunohistochemistry using an antibody specific for the IP3 receptor on slices ofAN from cas-
trated female rats known to contain WB. No immunostaining was seen in the AN, but Purkinje
cells known to contain the IP3 receptor were positive. We conclude that WB do not contain the
IP3 receptor on their whorls.
The Effect ofExposure to Light During the Dark Phase ofthe Circadian Cycle on
IOP and Aqueous Flow in New Zealand White Rabbits. Thomas C. Lee, Douglas S.
Gregory. DepartmentofOphthalmology and Visual Science, Yale University School of
Medicine, New Haven, Connecticut.
Rabbits have circadial rhythms ofIOP and aqueous flow; both IOP and flow are lowest early
in the light phase and highest early in the dark phase. The phase of the light:dark cycle sets the
phase of both rhythms, and both rhythms persist in constant dark. Many circadian rhythms are
abolished by constant light, and Rowland, et al. (Curr. Eye Res. 12:1273, 1985), showed that
exposing rabbits to constant light for 4 days abolished the circadian rhythm of IOP. Light also
has acute effects on some circadian rhythms; the dark phase increase of the circadian rhythm of
melatonin production and its biosynthetic enzyme, N-acetyltransferase, in the pineal and in the
retina is rapidly decreased by exposure to light during the darkphase ofthe circadian cycle.
In order to determine the acute effect oflight during the dark phase of the circadian cycle on
IOP, IOP was recorded in rabbits previously entrained to 12L:12D after lights were turned on
during the dark. This reduced IOP by an average of5.5 mmHg. When the lights were turned off
4 hrlater, IOPreboundedrapidly to control dark phasepressure. Superior cervical ganglionecto-
my or preganglionic section of the cervical sympathetic trunk (decentralization) markedly
reduced the response of IOP to light during the dark phase. Aqueous flow, measured by the
intravitreal depot method, did not change when rabbits were exposed to light during the dark
phase.
Light has two effects on IOP in rabbits: 1) it sets the phase ofthecircadian rhythm ofIOP and,
2) itrapidly and reversibly decreases IOPduring the dark phase ofthe circadian cycle.
The Epidemology ofPediatric Anemia and Malaria in Western Kenya. Matthew L.
Lemer and Trenton K. Ruebush. (Sponsoredby CurtisPatton, Division ofMicrobiology,
Department ofEpidemiology and Public Health, YaleUniversity School ofMedicine.)
MalariaBranch, Division ofParasitic Diseases, Centers for DiseaseControl, Atlanta,
Georgia
The purpose of this study was to investigate the epidemiology ofpediatric anemia in a malaria
endemic area and to evaluate the adequacy of arural clinic in detecting andreferring severe cas-
es. We collected data on hemoglobin concentration (hgb), malarial parasitemia, clinical malaria
(parasitemia with fever), health care utilization and referral practices in arandom sample of445
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people in a rural community and 677 people presenting to a clinic in Western Kenya from
June-August, 1990. In both settings, young children had the highestprevalances ofanemia (hgb
< 11.0 g/dl) and the lowest mean hgb values. In the community study, children under 3 years of
age had ameanhgbof 10.48 g/dl (SD 2.33), 61.3% ofwhomhadhgbvalues under 11.0g/dl and
12.0% ofwhom hadhgb values under 7.0 g/dl. In the clinic, children under 3 years of age had a
mean hgb of 8.83 (SD 2.54), 82.9% of whom had hgb values under 11.0 g/dl, and 27.0% of
whom had hgb values under 7.0 g/dl. There is a statistically significant association between ane-
mia and malaria in children under 3 years of age: in the community, the relative risk (RR) was
1.86, 95% CI 1.30, 2.66 and in the clinic, the RR was 1.30, 95% CI 1.18, 1.43. Persistant para-
sitemia, even in the absence of fever, is also significantly associated with anemia. The RR of
anemia with parasitemia in the community was 1.77, 95% CI 1.12, 2.80 and in the clinic was
1.47, 95% CI 1.28, 1.68. Though lower rates ofanemia are presentin individuals over 3 years of
age, no increased risk of anemia with either malaria or parasitemia in older age groups was
found. Observation of clinic practices for severely anemic children revealed that many of the
most severely ill children were not being properly evaluated: 80%o of children with hgb values
between 3.5 g/dl and 5.0 g/dl were sent home without follow-up care in either theclinic ward or
hospital, and 29% of children with hgb values < 3.5 g/dl were not referred to the hospital for
evaluation. The high prevalance of severe pediatric anemianecessitates prevention and effective
treatments of anemia in Kenya. The data from this study suggest that strategies focused on
decreasing the prevalance ofparasitemia and clinical malaria, targeted to children under 3 years
of age, are needed to accomplish these goals. The absence ofeffective diagnostic and theraputic
resources and decision-making in the clinic requires reevaluation of the role of the clinic in
future intervention and suggests the need for community based prevention of anemia in malaria
endemic areas
AnalysisofP Element Excision from the SINGED Locus ofDrosophila
Melanogaster. Michael C. Locker. (Sponsoredby Lynn Cooley.) Department. of
Genetics, YaleUniversity School ofMedicine
P element excision from a genetic locus can be precise or imprecise. By analyzing wild-type
revertant progeny ofDrosophila melanogaster which possessed the singed-cm mutation (caused
by insertion of a single, 628 basepair P element), anunderstanding ofexcision within the singed
locus could be derived. Using cloning and subcloning techniques, as well as restriction enzyme
digests and Southern blotting, the singed locus from the revertant flies was isolated and com-
pared to similar DNA from wild type flies and singed-cm mutants. Restriction enzyme digests
using EcoRI/AvaII andBalI indicated that DNA fragment lengths ofrevertant and wild type flies
matched, while those of singed-cm flies differed from both revertant and wild type.
Hybridization to these samples by aprobe made from a full length P element revealed that none
of the fragments inquestion hybridized to theprobe in either the revertant or wild type flies, but
hybridization did occur between probe and singed-cm DNA fragments. Theresults indicate that
the P element that inserted into the singed locus in the singed-cm mutants has excised from the
singed locus of the wild type revertants. Since wild type and revertant DNA fragments match
closely, excision ofthe P element did notremove DNA from the singed locus of the revertants.
Similarly, failure of P element probe to hybridize to revertant DNA indicates that no residual P
element DNA remained behind after excision. Thus, excision ofthe P element from the singed
locus is consideredprecise.
Quantitation ofSpatial Patterns for the Evaluation ofVisual Fields in Glaucoma.
Suresh MandavaandJosephCaprioli. Glaucoma Section, DepartnentofOphthalmology
and Visual Sciences,YaleUniversity SchoolofMedicine, New Haven, Connecticut
We developed a new visual field index to detect important spatial patterns ofvisual field loss
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in glaucoma. First, 111 visual fields of 97 glaucoma patients with localized scotomas were ana-
lyzed to define typical defect pattems. A glaucoma pattem index (GPI) was empirically formu-
lated to quantify defects corresponding to typical patterns. GPI was compared to existing indices
in discriminating between aseparate group of75 eyes of75 patients with early glaucoma and 75
eyes of 75 age-matched normals. GPI had a sensitivity and specificity of 88%. Sensitivity and
specificity for mean defect (MD) were 80% and 89%; for corrected loss variance (CLV), 80%6
and 85%; and for short-term fluctuation (SF), 70% and 81%. GPI had a superior specificity and
overall diagnostic precision and may help identify patterns specific for early glaucomatous visu-
al fieldloss.
In the second part ofthis study, acluster analysis of76 visual fields with typical glaucomatous
defects was performed to identify groups of correlated test locations. Eleven clusters in the
Octopus program G1 visual field were defined. In a different population of70 early glaucoma-
tous and 70 age-matched normal visual fields, the local mean defects within these clusters and
the global mean defect were calculated. The eleven clustered mean defects collectively had a
sensitivity of90%o and a specificity of93%. The global meandefect had a sensitivity of81% and
a specificity of 91%. In addition, the utility of clusters in reducing the problem of long-term
fluctuation was explored. We studied 410 visual fields of93 clinically stable eyes of 67 glauco-
mapatients as well as 210 visual fields of 105 eyes of 105 normal subjects. In the stable glauco-
ma group, mean fluctuationofclusters was 3.5 dB2, and meanfluctuationofindividual testloca-
tions was 7.0 dB2. In the normal group, the respective values were 0.6 dB2 and 1.8 dB2. The
clusters were effective fordetecting localized loss andfordampening long-term fluctuation.
Development ofthe Glial Reaction in the Rat Arcuate Nucleus Occurs Following
Brain Sexual Differentiation. Julie D. Miner, DavidL. Keefe, MelissaJ. Welch,
FrederickNaftolin. DepartmentofObstetrics and Gynecology, YaleUniversity School of
Medicine, New Haven, Connecticut
Sexual differentiation of the central nervous system and its importance in the control of the
reproductive cycle is well described. While researchers continue to explore the role of steroid
hormones in this differentiation, itis clear that estrogen plays a central role. The arcuate nucleus
(AN) is crucial for the regulation of gonadotrophin release and sexual behavior. Within this
nucleus, estrogen treatment early in development can induce synaptogenesis, while in adult
females, estrogen causes synaptic remodelling and damaged profiles. Estrogen also induces per-
oxidase-containing granules within specific astrocytes in this nucleus in female rats. The rela-
tionship between glial peroxidase activity and sexual differentiation remains unclear. In order to
clarify thisrelationship, this study traces the developmentofestrogen-inducedperoxidase activi-
ty in the rat AN. We hypothesize that ifestrogen-induced glial peroxidase activity were critical
for sexual differentiation, itshould appear at orbefore the time ofsexual differentiation.
Female rats were injected with estrogen benzoate (EB), testosterone proprionate (TP), or
sesame oil (vehicle) on the first day of life Male rats were treated only with sesame oil. Rats
were studied 0, 10, 20, and 90 days postpartum. The AN of these rats were examined for evi-
dence ofglial peroxidase activity using a 3,3' diaminobenzidine (DAB) assay. Significant activi-
ty was first seen at 90 days postpartum. Ninety-day old estrogen-treated subjects showed sub-
stantially greaterperoxidase activity than90 day old rats inother treatment groups. Additionally,
brains from animals in this group contained more peroxidase activity than those from younger
animals. This study demonstrates that both age and hormone treatment influence the develop-
ment ofperoxidase activity within specific glial cells in the AN. Furthermore, it suggests that
sexual differentiation ofhypothalamic neurons - evident atbirth - and synaptic changes - identi-
fiedby 20days of age - occurs independently ofapparentincreases ofglialperoxidase activity.
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The Effects ofIschemia and Reperfusion on Mitochondrial Phosphate Uptake in
Rat Renal Proximal Tubules. SamerNajjar, Norman J. Siegel, andThomas 0.
Carpenter. Sections ofEndocrinology andNephrology, DepartmentofPediatrics, Yale
University School ofMedicine, New Haven, Connecticut
It has been shown that renal ischemia depletes proximal tubules of their ATP, and that subse-
quent reperfusion replenishes this ATP. Since ATP synthesis is dependent on mitochondrial
uptake ofinorganic phosphate (Pi), we examined the effects of ischemia and reperfusion on Pi
uptake in mitochondria isolated from ratrenal proximal tubules.
Male Sprague-Dawley rats underwent bilateral renal artery occlusion for 0 or45 min. Kidneys
were collected immediately or following 30 min ofreperfusion, and proximal tubules were har-
vested. Mitochondria were isolated and resuspended. 32P-labeled Pi was added, and serial
aliquots werepipetted into inhibitor-containing vials. Mitochondrial Pi uptake was determined at
each timepoint from the fraction of total addedradioactivity present inmitochondria.
Mitochondrial Piuptake in ischemic rats (0.4 ± 0.6 nmol Pi/mg mitochondrial protein, mean±
SD) was markedly less than in eitheruninjuredcontrols (13.1 ± 6.3 nmol Pi/mg mito. protein) (p
= 0.016) or reperfused rats (22.2 ± 6.2 nmol Pi/mg mito. protein) (p = 0.001). Mitochondrial Pi
uptake inreperfused rats was notsignificantly greater than controls (p = 0.059).
We conclude that renal proximal tubular mitochondrial Pi transport 1) is inhibited during
ischemia, when ATP is depleted, and 2) recovers to at least control levels during post-ischemic
reperfusion, when ATP is replenishing. These results suggest that mitochondrial Pi uptake in the
early reflow period is unlikely to be rate limiting for the post-ischemic regeneration of ATP. A
possible deleterious role forPi uptake onmitochondriaduring reperfusion is discussed.
Early Adolescents Changing Schools: A Group at Risk? LisaJ. Nelson. (Sponsoredby
Mary Schwab-Stone.) Child Study Center, YaleUniversity School ofMedicine, New
Haven, Connecticut
The relationship between school transitions andpsychiatric disorder was examined in subjects
of the New Haven site of a multi-site epidemiologic study, the Methodologic Epidemiology of
Children and Adolescents (MECA) Study. The Diagnostic Interview Schedule for Children
(DISC) was used to assess child and adolescent psychiatric disorder. This instrument is a highly
structured interview devised to be administered by lay persons to elicit DSM lI-R based diag-
noses. Rates of disorder were compared for children who had experienced a school transition in
the last 12 months and for those who had not changed schools. School transitions were not asso-
ciated with higher rates ofdisorder overall. However, significantly higher rates ofdisorder were
found in early adolescents with school transitions (46.2 vs 25.0%o) (p = 0.0267). School transi-
tions appeared to be particularly stressful for early adolescent boys, ages 12-14, who had higher
rates ofdisorder with school transition (52.3 vs24.3%) (p = 0.031). Moderating effects offamily
income, ethnicity, and family moves were also examined. Higher rates ofschool transitions were
found for lower income families (p = 0.0135). School transition was associated withhigher rates
ofdisorder forchildren in the lowest ofthree family income levels, (48.5 vs27.5%) (p = 0.040).
The results of this study suggest that school transitions place certain children at risk and
should be approached with sensitivity towards social and developmental vulnerability. These
findings carry implications for educational policy and primary prevention efforts.
BIO-SPEAD: A Parallel Computing Environment for Development ofBiologic
Signal Processing Algorithms. Michael I. Oppenheim, Michael Factor, and Dean F.
Sittig. Section ofMedical Informatics, DepartmentofAnesthesiology, YaleUniversity
School ofMedicine, New Haven, Connecticut
The development and testing ofcomputerized signal processing algorithms requires numerous
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supportroutines for low-level processing of the waveform (e.g., filtering), and for graphical dis-
play of the waveform upon which the algorithm is being tested. The development of accurate
and reliable primitives can be a tedious and time consuming endeavor. We have therefore devel-
oped BIO-SPEAD, a Biologic Signal Processing Environment for Algorithm Development. The
system provides comprehensive low- and high-level processing and analysis of arterial blood
pressure waveforms, including filtering, differentiation, cardiac cycle event detection, and trend
analysis. In addition, the system contains graphics features which simultaneously display a
waveform and the results of the system's analyses of that waveform. BIO-SPEAD provides a
framework for the incorporation of new algorithms for development, testing, and refinement;
these algorithms can utilize the results of any analysis performed by BIO-SPEAD. Graphics
primitives are available to the programmer to facilitate visualization of the performance of the
algorithm under development, allowing the user to simultaneously view the test waveform, the
system analysis (if desired), and the functioning of the algorithm. These features make BIO-
SPEAD an ideal tool for the development of signal processing algorithms. BIO-SPEAD has
been used for a variety of signal processing algorithm development projects, including feature
detection and artifactrejection, andhas demonstrated its utility.
Impaired Hormonal Responses to Hypoglycemia in Spontaneously Diabetic and
Recurrently Hypoglycemic Rats: Reversibility and Stimulus Specificity ofthe
Deficits. A. M. Powell, R. S. Sherwin, and G. I. Shulman. Section ofEndocrinology and
Metabolism, DepartmentofInternal Medicine, YaleUniversity School ofMedicine, New
Haven, Connecticut
Deficient glucagon and epinephrine responses to hypoglycemia are thought to underlie the
high incidence of hypoglycemia in patients with Insulin Dependent Diabetes Mellitus (IDDM).
We hypothesize that recurrent iatrogenic hypoglycemiaplays arole independent ofthepatholog-
ic process of diabetes in further diminishing hormonal counterregulation. To evaluate the roles
ofiatrogenic hypoglycemia and diabetesper se in the pathogenesis ofdefective hormonal coun-
terregulation, non-diabetic and spontaneously diabetic BB/Wor rats were studied using a eug-
lycemic/hypoglycemic clamp, with continuous insulin and variable glucose infusions to clamp
glucose at 110 mg/dl for 90 min, and then at 50 mg/dl for 90 min. To evaluate the stimulus-
specificity of the secretory deficits, the glucagon and epinephrine responses to arginine infusion
and hypovolemic stress stimuli, respectively, were evaluated during a euglycemic clamp. In
non-diabetic rats, recurrent (4 weeks), insulin-induced hypoglycemia (Mean Daily Glucose
(MDG) 59 mg/dl) dramatically reduced glucagon and epinephrine responses (peak - baseline) to
hypoglycemia by 84 and 94%, respectively. These deficits persisted for at least 4 days after
restoringnormoglycemia, and were specific for hypoglycemia, with normal glucagon and
epinephrine responses to arginine infusion and hypovolemic stress, respectively. After 4 weeks
of normoglycemia, hormonal counterregulation increased, with the epinephrine, but not the
glucagon, response reaching control values. In diabetic BB rats (MDG 245 mg/dl with intermit-
tent hypoglycemia, "intermediate control'), glucagon and epinephrine counterregulation were
reduced by 86 and 90%o, respectively. Chronic iatrogenic hypoglycemia (MDG 52 mg/dl) further
suppressed counterregulation. In contrast, prospective elimination of hypoglycemia (MDG 432
mg/dl, "poor control") improved, but did notnormalize hormonal counterregulation. In diabetic
rats, the glucagon defect appeared to be specific for hypoglycemia, whereas deficient
epinephrine secretion also occurred during hypovolemia. In con-
clusion, both recurrent hypoglycemia and the diabetic state independently lead to defective hor-
monal counterregulation; inIDDM iatrogenic hypoglycemia magnifies pre-existing counterregu-
latory defects, thereby increasing the risk ofsevere hypoglycemia.
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Expression ofCD45Isoforms by Human T-Cells Is Developmentally Regulated
During Thymic Ontogeny. JoannaB. Rosen, Jim McNamara, Kim Bottomly, and Simon
Carding. Section ofImmunobiology, YaleUniversity School ofMedicine, New Haven,
Connecticut
This project was designed to determine whether expression of CD45 isoforms by human T-
cells is developmentally regulated during thymic ontogeny. CD45 isoform expression was ana-
lyzed in human thymocyte clones and human T-ALL lines, representative of thymocyte popula-
tions at different stages of intrathymic development. Results were compared to in vivo derived
thymocyte subpopulations. Flow cytometric analysis was conducted using anti-RO, -RB, and -
RA monoclonal antibodies. Thymocytes obtained directly ex vivo were analyzed by four-color
flow cytometry. The limitations of isoform analysis by flow cytometry, namely the availability
of isoform specific monoclonal antibodies and the inability to distinguish between different iso-
forms containing the same exon, were overcome by developing a reverse transcriptase-poly-
merase chain reaction assay (RT-PCR) assay using oligo primers complimentary to sequences 5'
and 3' to the variably expressed exons. Tubulin primed PCR products served as the internal con-
trol. Results were visualized by two methods: 1) Southem blot using a cDNA clone spanning the
region containing the variable exon,s and 2) Autoradiography of PCR products incorporating
P32 deoxynucleotide.
Evaluation of the specificity, efficiency and sensitivity of the assay showed no cross-priming,
no competition and sensitivity to 0.5 pg of target sequence. Flow cytometry and RT-PCR analy-
sis showed coexpression of isoforms by thymocyte clones maintained in long-term culture.
Four-color analysis showed coordinated up regulation of CD45RA and CD3 in CD4+CD8+
(double positive) thymocytes, suggesting that CD45 participation in thymocyte selection is T-
cell receptor/Major Histocompatibility complex dependent. This conclusion was supported by
Reverse Transcriptase-Polymerase Chain Reaction analysis.
Two-Stage Polymerase Chain Reaction Amplification ofthe T-Cell Receptor Chain
Junctional Region: A Novel Strategy for the Detection ofPatient-Specific Tumor
Markers in Cutaneous T-Cell Lymphoma. Denver Sallee, III. (Sponsored by B. Jack
Longley.) Department ofDermatology, YaleUniversity School ofMedicine, New Haven,
Connecticut
Cutaneous T-cell lymphoma (CTCL) is a form ofcancer thoughtto originate within a subset of
epidermotropic helper T-cells. Making the diagnosis of CTCL based on histopathology alone is
often quite difficult. Additional support for the diagnosis, however, can be generated by demon-
strating a population of clonally expanded T-cells. To accomplish this task, investigators have
traditionally concentrated their efforts on the T-cell receptor (TCR) for antigen, a molecule with
a high degree of sequence variability. In a manner similar to that of the immunoglobulin family
of genes, much of the diversity of the TCR sequence is generated by gene rearrangements that
take place for eachT-cell precursor during T-cell ontogeny. As aresult, only those cells that are
the progeny of a particular precursor will have the same TCR gene rearrangement. Therefore, a
clonally expanded T-cell population will be characterized by a dominant TCR gene rearrange-
ment. Recently, polymerase chain reaction (PCR) techniques have replaced Southern blotting as
the best means to identify such clonal rearrangements.
For this thesis, a novel PCR-based approach to the detection ofpatient-specific tumor markers
was developed. A two-stage PCR strategy was used to amplify copy DNAs corresponding to the
junctional region of the TCR (-chain. With this technique, a dominant TCR rearrangement that
used the P8 variable region gene segment was identified in a patient with CTCL and its
sequence determined from multiple independently generated subcloned PCR products. An
oligonucleotide corresponding to the highly variablejunctional region of the clonally expanded
TCR gene rearrangement was synthesized and used for further confirming studies. In addition, a
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monoclonal antibody specifically reactive with the protein encoded by the P8 variable region
was shown to bind to the patient's malignant T-cells, thus validating for the first time the PCR
strategy and demonstrating that it can be used to identify the gene sequence encoding a unique
protein expressed on the surface oftumor cells. Finally, from the sequence dataobtained, apep-
tide corresponding to the 5-chain junctional region sequence ofthe patient's clonally expanded
T-cells was generated. Preliminary studies using this peptide indicate thatitis antigenic and may
potentially beuseful in developing apatient-specific tumorvaccine.
Cyclophilin, the Major Cyclosporine Binding Protein: Kinetics and Post-
Translational Modification. Stephen B. Solomon andRobertE. Handschumacher.
DepartmentofPharmacology, YaleUniversity School ofMedicine, New Haven,
Connecticut
The kinetics of synthesis and degradation ofcyclophilin have been determined in the JurkatT-
cell leukemia cell line. A micro-scale affinity column was constructed to purify 35S-labeled
cyclophilin (18,000 kDa) from the cell extract of as few as 500,000 Jurkat cells. This purifica-
tion system was used in pulse-chase experiments with 35S-methionine to determine the half-life
of cyclophilin as - 48 hr. This rate was unaffected by pre-treatment of cells with cyclosporine.
Ikewise, the time necessary to reach 50% of the equilibrium concentration was determined to
be - 20 hr. From these experiments rate constants were calculated. Investigation ofpost-transla-
tional modification of cyclophilin indicated that no fatty acid acylation by palmitate or myris-
tate, and no phosphorylation occurred under the labeling conditions employed. In the course of
these studies three cyclosporine binding proteins (18 kDa, 22 kDa, 24 kDa) were identified in
the extracellularmedium ofthe Jurkatcells.
The Ability ofUmbilical Artery Doppler Velocimetry to Predict Perinatal Outcome
in Post-term Labor. Kris VanDeKerkhove. Section ofPerinatology, Departmentof
Obstetrics and Gynecology, YaleUniversity SchoolofMedicine, New Haven,
Connecticut
Advances in antepartum fetal surveillance have dramatically reduced perinatal mortality in
post-term pregnancies. Much of their morbidity remains, however, and a large portion is experi-
enced during labor and delivery. Few studies have focused on alternate intrapartum management
of the post-term pregnancy. This study evaluates the ability of Doppler umbilical artery flow
studies, measured during post-term labor between contractions, to evaluate fetal outcome.
Twenty-seven patients were studied prior to labor, and in the latent and active phases of stage I
labor. There were no detectable flow changes prior to and throughout labor. Moreover, Doppler
velocimetry was apoorpredictor ofoverall perinatal outcome in 34 patients studied. There were
no differences in the systolic/diastolic ratio in the normal vs adverse outcome group (mean ± SD
2.39 ± .47 vs 2.45 ± .59). In addition, the test was less sensitive and less specific than non-stress
test and amniotic fluid volume assessment measured in the antepartum setting. Based on this
small sample size, we didnot disprove the null hypothesis: Doppler velocimetry during labordid
not predict perinatal outcome in postterm labor and offered no benefit over traditional methods
of antepartum fetal assessment.
Evaluation ofthe Blood-Aqueous Barrier Following Vitreous Replacement with
Liquid Silicone. A. F. Vinals, J. R. Sparrow, and S. Chang. (Sponsoredby PeterLiggett,
DepartmentofOphthalmology and Visual Science, YaleUniversity School ofMedicine,
New Haven, Connecticut.) DepartmentofOphthalmology, New York Hospital-Cornell
University Medical College, New York, New York
Silicone liquid is increasingly used for the management ofcomplex retinal detachment. In the
present work we have utilized anterior chamber fluorophotometry to assess the integrity of the
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blood-aqueous barrier (BAB) following vitreous replacementwith silicone liquid in therabbit.
Following vitrectomy, silicone liquid (5000 cs) was injected intravitreally (0.8 - 1.0) in 10
rabbits. To control for effects of surgery, another group of rabbits underwent vitrectomy only,
with a balanced salt solution remaining intravitreally after surgery (n = 12). In both of these
groups the contralateral eye was unoperated. An additional group ofnormal rabbits (unoperated
bilaterally) (n = 10) was used to control for the variability in measurements obtained for fellow
eyes. Fluorophotometric scans were performed 45-60 min after intravenous injection ofsodium
fluorescein (14 mg/kg body weight), and to control for the variability in serum concentration of
fluorescein, data were expressed as percent difference between the operated eye and the con-
tralateral unoperated eye (% difference).
Three days and one week postoperatively both the silicone-filled and vitrectomy-only groups
exhibited increased anterior chamber fluorescein levels as indicated by comparing the mean %
difference ofthese two groups to the normal % difference. (Kruskal-Wallis andWilcoxon-Marm-
Whitney test; p < 0.0096). After 2, 3, and 4 weeks, analysis of mean % difference showed that
levels of fluorescein leakage in silicone-filled and vitrectomy-only eyes were not different than
the normal group (p > 0.1). Furthermore, at none ofthe time intervals studied was there adiffer-
ence between the silicone-filled andvitrectomy-only groups (p > 0.1). We conclude that the tem-
porary disruption of the BAB which was observed following vitrectomy and intravitreal injec-
tion ofsilicone liquid, is associated with the surgical procedure rather than the placement ofsili-
coneliquidper se.
Oxygen-Derived Free Radicals and the Pathogenesis ofCatecholamine
Cardiomyopathy. ValerieL. Ward and S. Evans Downing. Departmentof
CardiovascularPathology, Yale University School ofMedicine, New Haven,Connecticut
Oxygen-derived free radicals have been proposed as a potential mechanism in the pathogene-
sis ofcatecholamine cardiomyopathy. Direct evidence for this hypothesis has not been forthcom-
ing; however, previous studies have explored myocardial sources for oxyradical formation,
decreased ischemia-reperfusion injury bymyocardial pretreatment with antioxidants, andcardio-
protection by the xanthine oxidase inhibitor, allopurinol, in arabbitmodel ofcatecholamine car-
diomyopathy. These studies have suggested arole for oxyradicals in myocardial injury. This pre-
sent study was undertaken to examine functional, biochemical, and histological evidence for
oxyradical-mediated damage when norepinephrine (NE), a potent catecholamine, is infused into
the rabbit myocardium. If the characteristic NE myocardial damage were prevented when NE
was given together with an antioxidant, then this cardioprotection would provide evidence for a
role for oxyradicals in the pathogenesis of the catecholamine cardiomyopathy. Four groups of
rabbits were tested. Group 1 was infused with normal saline for 90min and served as the control
group. Group 2 was infused with NE (3 j.g/min/kg) for 90 min. Group 3 was infused with the
antioxidants superoxide dismutase (5 mg/kg/hr, SOD) and catalase (10 mg/kg/hr) simultaneous-
ly with a 90-min infusion of NE (3gg/min/kg). Group 4 was pretreated with oxypurinol (20
mg/kg over 10 min) and then 5 min later, NE (3 gg/min/kg) was infused for 90 min. The rabbit
hearts were excised 48 hr after the infusion, and hung on an isolated Langendorff perfusion
apparatus. Peak systolic pressure tended to be lower in all NE treatedhearts (althoughnotsignif-
icantly); hence it was not improvedby the presence ofantioxidants. Themaximum rate ofrise of
left ventricular pressure (+dP/dt, i.e., contractility) did not differ significantly between the
groups. However, the rate of relaxation (-dP/dt) did differ significantly between the the saline
control group and both the NE group and NE + OXY group. Therefore, NE demonstrated nega-
tive effects on left ventricular relaxation. These effects were not prevented by the addition of
antioxidants. Myocardial oxygen consumption and coronary flow were decreased in all of the
NE treated groups, while oxygen extraction was unchanged. The NE + OXY group showed sig-
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nificantly lower concentrations of the high energy phosphates adenosine triphosphate (ATP) and
creatine phosphate than did the NE group. Myocardial glycogen concentrations did not differ
significantly, although the NE + OXY group showed the lowest glycogen content. Histologic
evidence of NE-induced injury was present in all NE treated groups. Injury to the myocardium
was most severe in the NE + OXY group. This study provides evidence against a role for
oxyradicals in the pathogenesis ofcatecholamine cardiomyopathy. Hence, the mechanistic basis
for this process remains to be established.
Effect ofDiabetes on the Pathways and Rate ofHepatic Glycogen Repletion in the
Conscious Rat. Edward M. Weaver, Gary W. Cline, and Gerald I. Shulman. Division of
Endocrinology andMetabolism, DepartmentofInternal Medicine, YaleUniversity
School ofMedicine, New Haven, Connecticut
Hepatic glycogen repletion upon refeeding of fasted rat or man occurs by both a direct path-
way (glucose
- glucose-6-P -glycogen) and an indirect pathway (glucose
- three-carbon-
units -* glucose-6-P : glycogen). To delineate the impact ofdiabetes on liver glycogen synthe-
sis in the BB rat, a model of spontaneous autoimmune insulin dependent diabetes mellitus, we
performed hyperglycemic hyperinsulinemic clamps infusing [1-'3C]glucose intravenously into
chronically catheterized 28h fasted unstressed diabetic and nondiabetic rats. Plasma glucose
(mg/dl) and insulin (ng/ml) concentrations for group 1 (nondiabetic, n = 6) were 192± 3 and40
±6; for group 2 (diabetic, n = 7) were 189 ±3 and 56± 7; for group 3 (nondiabetic, n = 6) were
186 ±2 and 160 ± 19; for group 4 (diabetic, n =4) were 188 ±2 and 381 ± 76; and for group 5
(nondiabetic, n = 6) were 198 ± 1 and 158 ± 25. The liver glycogen concentration was assayed
to determine the synthetic rate and the 13C-labeling pattem was assessed by 13C nuclear magnet-
ic resonance spectroscopy (NMR), gas chromatography-mass spectroscopy, and 'H NMR to
determine the relative contribution through the direct pathway. The mean glycogen synthetic
rates (imol * g liver' *min-l) and percent synthesis by the directpathway were 0.20 ± 0.05, 60
± 10%; 0.54 ± 0.08,72 ± 10%; 0.26 ± 0.06,62± 7%; 0.67 ± 0.08,58± 13%; and 0.30± 0.05,98
± 3% in groups 1-5, respectively. Despite similar hyperglycemic and hyperinsulinemic condi-
tions, diabetics (groups 2 and 4) synthesize glycogen at 2.5 times the rate of nondiabetics
(groups 1,3, and 5) by stimulating both the direct and indirectpathways. The glycogen synthetic
rate is independent of variation in intraportal insulin concentration (groups 1 and 2 vs groups 3
and 4) and of hyperglycemia early in the clamp (group 3 vs 5) and may be dependent on the
chronic effects of diabetes. The contribution to glycogen synthesis through the direct pathway
may be increased by the fasting hyperglycemia in diabetics, and the contribution through the
indirect pathway may be increased due to increased rates of gluconeogenesis known to occur in
diabetes.
Inhibition ofMalignant Glial Cell Growth by Estramustine, and Estrogen-Based
Antimicrotubule Agent, and Synthesized Analogs ofEstrone, and the Basis for the
Use ofEstramustine in Combination Chemotherapy. Marc A. Weinstein,Joseph M.
Piepmeier, David Keefe*, andFrederick Naftolin*. Section ofNeurosurgery and
*Department ofObstetrics and Gynecology, Yale University School ofMedicine, New
Haven, Connecticut
The current treatment of malignant glioma has undergone no major changes over the past
decade. The currentregimen of surgery, radiation, and chemotherapy has notresulted in any sig-
nificant alteration in the course of this disease. The development of new chemotherapeutic
agents targeted against cellular structures specific in glioblastoma may offer some hope for
patients stricken with this disease. We have tested the estrogen mustard, estramustine (EM),
against glioblastoma cell cultures obtained from operative specimens. EM is known to exert its
antiproliferative action inprostatic cancer cells by binding to microtubules andpromoting disas-
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sembly. This action is not related to the steroid or alkylating moiety and seems to be a result of
the carbamate-ester bond between the two. We synthesized estrone analogs of EM without an
alkylating moiety and with structural similarities to the carbamate-ester portion ofEM. The non-
alkylating estrone analogs inhibited as much as 90% of DNA synthesis, measured by 3[H]-
thymidine incorporation assays, at a concentration of 10-5M. One agent, JE208, inhibited DNA
synthesis nearly as much as EM. This agent also resulted in morphologic changes in glioblas-
toma cells similar to that ofEM. The second objective ofthis report was to establish an innova-
tive combination chemotherapeutic regime containing EM to further exploit its antiglioma
actions. We tested EM in vitro in combination with the protein kinase C inhibitor and estrogen
antagonist tamoxifen (TAM) and the antitumor antibiotic bleomycin (BLM). TAM was used
since PKC is involved in microtubule function and since EM may exert estrogenic side-effects
in patients. The combination of EM and TAM was more potent then either agent alone and
inhibited as much as 98% ofDNA synthesis ofglioblastoma cells. BLM has been reported to be
more cytotoxic to cells in G2IM phase of the cell cycle. We first demonstrated that EM causes
the accumulation of glioblastoma cells in G2/M, presumably due to its antimicrotubule action
during metaphase. Then we showed enhanced cytotoxicity of BLM when cells were pretreated
with EM. This report offers preclinical data on the use of EM and non-alkylating synthetic
estrone analogs in the pharmacologic treatment of malignant glioma. Since combination
chemotherapy has many advantages over single agent therapy, we also presented two in vitro
combination models for exploiting the unique characteristics ofestramustine.
Taurine Transport in Liver Plasma Membrane Vesicles from the Little Skate,Rqa
erinacea. Linda K. Wilmarth. (Sponsored by JamesL. Boyer.) DepartmentofInternal
Medcine, YaleUniversity School ofMedicine, New Haven, Connecticut
Isolated skate (Raja erinacea) liver plasma membrane vesicles (pmvs) were used to examine
the driving forces for transport of the B-amino acid taurine. Inwardly directed sodium but not
potassium gradients stimulated [3H]taurine uptake into pmvs 3-10 -fold above equilibrium val-
ues (overshoot). Sodium-dependent [3H]taurine uptake was maximal in the presence ofchloride,
diminished by replacement of chloride with nitrate or thiocyanate, and much diminished by
replacement with gluconate. Sodium-dependent taurine transport followed saturation kinetics
with respect to taurine concentration; an apparent Km of77 JtM was obtained. In the absence of
sodium, [3H]taurine transport was found to be stimulated by adenosine trisphosphate (ATP).
These studies confirm the presence ofa sodium chloride-stimulated active hepatic uptake system
for taurine. The presence of an energy-dependent, sodium-independent transport system for tau-
rine on the skate liver plasmamembrane is also suggested.
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